: 


The Wilfley Story ... 
is written in the production 
records of industrial plants 
throughout the world. 

It is a story that proves 


these simple but 
vital facts: 


‘Provide LOWER PUMPING 


thru higher efficiency 
ACID 
thru longer pump life a Pay, 


“COMPANIONS IN ECONOMICAL OPERATION” 
thru lower maintenance costs 


thru 24 hour, trouble-free operation 


Wilfley Sand Pumps are available 

with interchangeable metal or 

rubber parts to meet the require- 

ments of every installation. 

Write, wire or phone for complete details. 
Individual Engineering on Every Application 


A. R. WILFLEY anv SONS, inc. 
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PERSONNEL 


T HE following employment items are made 
available to AIME members on a non- 
profit basis by the Engineering Societies Per- 
sonnel Service, Inc. (Agency) operating in 
cooperation with the Four Founder Societies. 
Local offices of the Personnel Service are at 
8 W. 40th St., New York 18; 100 Farnsworth 
Ave., Detroit; 57 Post St., San Francisco; 84 
E. Randolph St., Chicago 1. Applicants should 
address all mail to the proper key numbers in 
care of the New York office and include 6c 
in stamps for forwarding and returning appli- 
cation. The applicant agrees, if placed in a 
position by means of the Service, to pay the 
placement fee listed by the Service. AIME 
members may secure a weekly bulletin of 
positions available for $3.50 a quarter, $12 a 
yeor 


————MEN AVAILABLE———— 


Registered Civil Engineer, B.S. in 
chemical engineering, 27; seven years 
professional experience. Desires 
permanent mining or plant engi- 
neering and/or production engineer- 


Ore dressing metallurgist to work 
on process development and con- 
trol in a progressive mining opera- 
tion. Liberal housing and em- 
ployee benefits. Apply for applica- 
tion form to: 


Box 4-ME AIME 
29 West 39th St. New York 18 


ing position at large chemical plant. 
Officer in U. S. Corps of Engineers; 
mineral exploration and triangula- 
tion; underground hardrock mining. 
Will travel 30 pct of time. Consider- 
able technical writing experience. 
Some Spanish. Available immedi- 
ately. Prefer western U. S. or for- 
eign. M-303. 

Geological Engineer, B.S. geologic 
engineering, 26. Two years field ex- 
perience in civil engineering includ- 
ing construction inspection, survey- 


ing, geologic mapping, estimate 
preparation. Fluent Spanish and 
French. Prefer foreign location. 
M-305. 


Mining Engineer, 36, B.S. mining 
engineering. Twelve years experi- 
ence mining engineering, operating 
and administration, open pit and 
underground mines. Prefer U. S., 
North, or South America. M-304. 


Mine Manager, graduate mining 
engineer; 20 years varied mine op- 
eration and development experience, 
including trackless mining on large 
scale. Broad knowledge of labor ne- 
gotiation, plant construction, and 
cost control. M-302. 


———POSITIONS OPEN————_ 


Engineers, mining or civil, under 
30, with some industrial experience, 
for open pit, nonmetallic operations. 
Salary to start, $6000 a year with 
fringe benefits. Locations, Southeast 
and Midwest. W4395. 


RESEARCH ENGINEER in ore dressing de- 
sired for laboratory research and plant 
contro! work. Experience with heavy media 
separation, cyclones, Humphrey spirals and 
magnetic separation desirable. Salary com- 
mensurate with experience. Location: North- 


ern M 

All replies treated confidentially. Address: 
E AIME 

New York 18 


iox 3- 
29 West 39th St. 


Assistant Superintendent for sinter plant 
operation to assist superintendent in su- 
pervisory duties. Excellent opportunity for 
young man with some rating experience 
preferred, salary dependent on experience. 
Apply for application to: 


Box 5-ME AIME 


29 West 39th St. New York 18 


Principal Engineer, mining gradu- 
ate, 40 to 50, with 15 to 20 years ex- 
perience in mining engineering and 
operations to include experience in 
design, project engineering, mining 
exploration, and mining operation 
including underground and open pit 
mining, raw materials handling and 
preparation of ores, smelting and 
milling operations, preferably for 
nonferrous materials. Acquaintance- 
ship with key personnel in the non- 
ferrous mining industry desirable. 
Will perform consulting mining en- 
gineering services; make preliminary 
engineering and economic feasibility 
studies of proposed or operating 
mine projects, etc. Salary, $12,000 
to $18,000 a year. Some travel. 
Headquarters, West Coast. W4385. 


Engineers, for large mining opera- 
tion. a) Mining Engineer, preferably 
with five years experience, office 
procedure experience preferred to 
that in production. c) Recent Grad- 
uate Engineers, for trainee program. 
Twelve-month training program. 
Salaries, open. Location, West. 
W4359. 


Engineers. a) General Manager, 
graduate mining engineer, with con- 
siderable experience in prospecting, 
exploration, and setting up of min- 
ing operations in copper. b) Mining 
Engineers, to lay out and assist in 
operation of copper mine. Must 
know diamond drilling. Salaries, 
open. Location, Bolivia. F4463. 


FIELD OFFICE ENGINEER | 
TUNNEL CONTRACTOR desires engineer to 
handle office engineering at job site in 
connection with project in New York State 
now getting under way. Please state age, 
education, qualifications and references in 
application. All correspondence will 
considered confidential. 

Box 6-ME AIME 


29 West 39th St. New York 18 


materials. 


design and operation. 


ments in complete confidence to 


1 Chemical Lane 
Boston 49, Massachusetts 
Att: Mr. W. C. Maxwell, Jr. 


MONSANTO CHEMICAL COMPANY 
INORGANIC CHEMICALS DIVISION 


offers immediate openings for 
Research metallurgists, chemists, chemical engineers, ceramists, 
physical scientists, BS, MS, Ph.D, preferably with some experience. 
Outstanding opportunities to participate and lead in new expanding 
research efforts on novel and improved routes for recovery of chemical 
and metallurgical values from native ores and commercial raw 


Field covers entire spectrum of exploratory and fundamental labora- 
tory investigations, process development and improvement, pilot plant 


Backgrounds in hydrometallurgy, beneficiation, solvent extraction, 
ion exchange and related fields of extractive metallurgy helpful. 
Broad freedom of action, professional and individual recognition of 
accomplishments. Extraordinary company benefits. 

Send resume of education, experience, availability, and salary require- 


MONSANTO CHEMICAL COMPANY 
Inorganic Research 


710 North 12th Street 
St. Louis 1, Missouri 
Att: Mr. N. A. Sargent 


SCRAP TUNGSTEN CARBIDE 
ROCK BIT INSERTS 

are regularly purchased by Macro Tung- 

sten Refinery. For our quotation F.O.B. 

shipping point, write P.O. Drawer 440, 

Port Coquitlam, B.C., Canada. 


Engineering 
Societies 
Personnel 
Service Inc. 


(Agency) 

Under the auspices of the Four Founder 
Engineering Societies and affiliated with 
other renowned Engineering Societies, ESPS 
offers many years of placement experience 
in addition to world-wide contacts. — 

Write for ESPS weekly bulletin of Positions 
Available. See the partial listing of avail- 


able positions on these pages. 
‘T DELAY— 
REGISTER NOW 
New York Chicago 
8 W. 40th St. 84 E. Randolph St. 
Detroit n Francisco 
be Farnsworth 57 Post St. 
ve. 
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more material. Read below why Spencer Prills are superior to other types of nitrate solids! 


Cut Blasting Costs 50% with 


Spencer Prilled Ammonium Nitrate 


independent laboratory tests prove that 
porous structure of Spencer product develops 
more effective and higher speed blast. 


Because ingredients cost less, and 
the mixing process is so much 
simpler, blasting costs can be cut up 
to 50% by using Spencer Prilled 
Ammonium Nitrate. At the same 
time, this product produces better 
fragmentation, yielding up to 25% 
more material. 


The basic ingredient is Spencer 
Prilled Ammonium Nitrate. Im- 
partial laboratory tests have now 
proved that the porous structure of 
these prills makes them the most 
effective and highest-speed blasting 
agent of any manufactured nitrate 
solid. This conclusion has been fur- 
ther verified by extensive field tests. 


More even distribution made pos- 
sible by the prills is one important 


reason for the superiority of Spencer 
Prilled Ammonium Nitrate. And, 
since the deflagration of a solid ex- 
plosive is layer by layer from the 
surface of the particle, the addi- 
tional surface available on the prill 
speeds up decomposition. 

Contrary to popular opinion, the 
lesser bulk density of prilled am- 
monium nitrate actually increases 
rather than decreases the energy of 
the explosion. This fact is verified, 
not only by such an authority as the 
ENCYCLOPEDIA OF CHEMI- 
CAL TECHNOLOGY, but also by 
comparative field tests. And more 
intense explosion means better frag- 
mentation. 


Not explosive in its normal form, 
Spencer Prilled Ammonium Nitrate 


can be handled safely, and because 
the mixing operation is so simple 
and safe, it can be done right at the 
mine location. 


As supplier of the original nitrate 

in the early stages of develop- 
ing the Akremite Blasting Process, 
Spencer Chemical Company has 
been closely associated from the 
very beginning with this project to 
create less expensive blasting tech- 
niques. 


For more specific information about 
low-cost blasting for coal, iron, lime- 
stone or construction, write to 
Spencer Chemical Company. We 
will be glad to supply you with any 
needed technical assistance or 
service. 


SPENCER CHEMICAL COMPANY 


610 Dwight Bldg. + Kansas City 5, Mo. BAltimore 1-6600 
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BETTER FRAGMENTATION with Spencer Prilled Ammonium Nitrate now permits stripping units to move up to 25% 


rock... 


2 


¢ 
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yet maintenance cost only $48.00 


Le Roi-Cleveland HIOAL Air Leg, 
with superior construction and 
performance, keeps costs low. 


Uranium mine reports increased 
footage, lower maintenance, 
when Le Roi-Cleveland HIOAL 
Air Leg and Drill Combinations 
are in use, 


Drilling an accumulated footage 
of two and one-half miles through 
solid rock is a real test of —- 
ment. By keeping accurate records, 
one of the leading metal mines in 
the West found thai the use of 
Le Roi-Cleveland HI0AL Air Leg 
and Drill Combinations greatly re- 
duced maintenance costs while in- 
creasing footage. 


For drilling 13,500 feet of hole, 
this cost was only $48.00. 


Ask the miner at the face. He may 
not be so directly concerned with 
overall ons and maintenance 
costs, but he will tell you that his 
work is easier and he gets more foot- 
age with a Le Roi-Cleveland H10AL 
Air Leg and Drill Combination. 
The miner knows his tools; he 
takes pride in their performance. 
He favors too, the drill combination 
that makes his work easier so that 
he is less tired at the end of his 
shift. That means more work per 


man-hour and a major contribution 
to lower costs. 


Easier-to-handle means more work 


per man-howur. Here are the reasons 
why the miner finds Le Roi-Cleve- 
land H10AL Air Leg and Drill 
Combinations the easiest equipment 
to handle: 


(1) Only Le Roi-Cleveland pro- 
vides an air leg and drill with a 
built-in 11-position feed control — 
eliminating a third hose and cum- 
bersome ‘“Y”’ connections — reduc- 
ing the weight he has to handle. 


(2) The miner does not have to 
continuously bleed-off air to main- 
tain suitable feeding pressure. 


(3) He finds steel-changing easier, 
faster, with the new quick-opening 
steel puller. 


Higher drilling speed regardless of 
varying rock conditions. Le Roi- 
Cleveland H10 Drill is one of the 
fastest drilling-sinkers made today. 
Combine this speed with the built- 
in feed control — providing 11 feed- 
ing positions from zero to full-line 
pressure, with an increase of 9-psi 
at each setting — and you have 
equipment with real production 
capacity and great stamina. 


This is a feature that enables the 
miner to adjust the feed so that the 
drill is always down on the collar 
of the shank for maximum drilling 
speed, regardless of varying rock 
conditions. 


Why maintenance is so low. 
Le Roi-Cleveland drills have stam- 
ina. They are built to take it. They 
stand up to the cruelest, hardest 
punishment that a drill can face — 
giving longer, better service. 

Rotation strains are practically 
eliminated by the Le Roi-Cleveland 
Air Leg which holds the drill in 
line with the hole, reducing front- 
end drill wear. 

Moreover, the new steel-puller 
helps to reduce maintenance costs 
still further. Consisting of only five 
parts, with one spring, one plunger, 
it’s lubricated from the inside to 
prevent wear and to wash out dirt. 

High drilling speed with low up- 
keep cost make Le Roi-Cleveland 
Rock Drills the first choice in min- 
ing equipment. 

There are four types of Le Roi- 
Cleveland Air Legs available. Write 
for bulletin RD-30 that describes the 
Le Roi-Cleveland Air Leg in detail 
—the Air Leg that helps you get 
your round in faster at lower cost. 


LE ROPE Division of Westinghouse Air Brake Co., Milwaukee 1, 
Wisconsin, manufacturers of Cleveland air tools, Tractair, portable and station- 


ary air compressors, and heavy-duty incustrial engines. Write us for infor- 
mation on any of these products. 


HIOAL Air Leg and Drill Combina- 
tion at work. Note ease with which 
operator can adjust feed pressure. 


As a leading builder of gyratory crushers for 
more than 75 years, Allis-Chalmers has expert 
knowledge of crusher control problems . . . and 
how best to solve them. Special controls for 
crushers, developed by Allis-Chalmers, offer 
important operating and protective features 
that minimize costly downtime . . . assure 
continuous, dependable operation. 


Motor Overload Protection 

Two separate sets of thermal overload relays... 
one set sounds remote alarm horn and energizes 
warning light at slightest sign of overload. If 
warning is not heeded, second set of relays stops 
motor when temperature reaches danger point. 


Maximum Torque Starting 

Control permits maximum torque starting, when 
desirable. Maximum torque starting often clears 
crusher jams. 


Jog-Reversing Controller 
This feature permits rocking to clear jam. 


Time-Delay Undervoltage Relay 
Crusher rides through momentary voltage dips. 


Stall Protection 
Motor is disconnected by instantaneous relay 
when current is greater than normal peak load. 


For detailed information, contact your A-C 


representative, or write Allis-Chalmers, General 
Products Division, Milwaukee 1, Wisconsin. 


= 


Type H voltage starter custom-engineered to 
control and protect wound-rotor motors driving 
primary gyratory crushers. 


ALLIS-CHALMERS 
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| crusher downtime 

Control Features 


The Athey PR21-Cat DW21. 
34 ton capacity, maneuverable 
for crowded areas. Standard 
or heated body. 


Be: 


The Athey PR20-Cat DW20. Capacity 22.5 cu. yd. 
speeds up to 32.1 MPH for high-speed hauling. 


The Athey PR15-Cat DW15. Hauls 22 tons of rock 


ATHEY OFFERS YOU 
the only COMPLETE and PROVED Trailer Line 


For tough rock and earth jobs... 


Whether it’s big rock— gumbo clay—ore, mud or earth you 
have to move, there’s an Athey Trailer to answer your material 
hauling problems. Athey is the leader in the trailer field and 
offers the only complete line of sizes and types of high-speed 
material handling trailers. 

Each unit 1s built to rigid standards of quality construction 
that mean long life and low upkeep. Proven Athey design features 
are setting the pace for faster dumping, greater maneuverability, 
easier loading and higher production. 

Select the exact size and features to gear your job for high- 
est output. Depend on quality-built Athey Trailers powered by 
Caterpillar Wheel-Type Tractors. Ask your Athey-Caterpillar 
Dealer for information on “the 
complete line” today, or write 
direct to us. Athey Products Cor- 

as eS poration, 5631 West 65th Street, 
Chicago 38, Illinois. 
The Athey PD20-Cat DW20. Dumps on the go, 


speeds long haul jobs, capacity 31 tons at speeds 
up to 25.1 MPH. 


THE Complede TRAVLER LINE... Gy Ze Leader 
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or other material at speeds to 31.3 MPH. 
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Jey 60-BH Drill in operation in a 
large Southwest copper mine. 


Here’s 
the drill 
you need for 


For high-production open pit mining of copper, as 


CUTTINGS REMOVAL —Only Joy uses a heavy- 
illustrated above, large-diameter blastholes are a must! 


duty, industrial-type, water-cooled air compressor 


The way to drill those large-diameter holes economically 
—either in copper ore, or in any other open-pit mining 
or overburden removal job—is with the Joy 60-BH Super 
Heavyweight Champion. Here’s why: because this joy 
rotary drill excels in all three of the features whi 
determine bit penetration: 


KOTATION —Infinite variation of bit speeds, 
accurately controlled bit speeds, aon a on 
bit rotation, and constant indication of bit speed 


and pressure by gauges. 

&IT WEIGHT —The Joy hydraulic feed, using 
two 5-foot hydraulic cylinders, is the most efficient 
ard dependable method of applying bit pressure. 
It is more accurately controlled and less hazardous 

other methods. 


to insure more dependable air supply required for 
efficient rotary-air blast drilling. 


Other features include a self-aligning hydraulic auto- 
matic chuck, hydraulically raised and lowered derrick, 
and rod handling device. 

The 60-BH, capable of drilling 9” to 12” diameter 
holes in even the eotete rock formations, is the largest 
in the outstanding line of Joy Champion “rotary-air 
blast’ drills. Smaller models are the 58-BH Heavyweight 
for 7%" diameter holes, and the 56-BH Middleweight 
for 6y,"" diameter holes. Let us quote on your require- 
ments. Joy Manufacturing Company, Oliver Building, Pittsburgh 
22, Pa. In Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


& Write for FREE Bulletin 35-7 


Consult 0. Joy 


For AIR COMPRESSORS, ROCK DRILLS, CORE 
DRILLS, HOISTS and SLUSHERS, MINE 


FANS and BLOWERS 


WORLD'S LARGEST BUILDER OF CORE 
DRILLS, ROTARY BLAST HOLE DRILLS 
AND MOTORIZED DRILL RIGS 
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suggestions 

from Armour 

Cationic 
Flotation 


‘ 


Om Test this new cationic collector that needs no 
water solubilizing. New, low cost Armofiote® 
54-38 is easier to handle and simpler to use than 
amines or amine acetates. Tailor-made for flota- 
tion of silica from phosphate rock and minerals 
from pegmatite. Liquefies between 80-100°F. 
Contains no inert solvents. Delivered in drums 
or tank cars and can be blended with secondary 
collector or frother! Stores indefinitely or can be 
used immediately. Send for sample and observe 
its greater tolerance to slimes and hard water. 


2. Investigate the high quality performance of 
Armacs® in floating silica from iron oxides. The 
ore in the following typical test was a Mesabi 
taconite, a mixture of slatey and cherty tacon- 
ites, holding magnetic iron (17.0 parts) and 
non-magnetic iron (15.7 parts), the remainder 
mostly silica. Grinding to 95% minus 100 mesh 
produced liberation. Desliming was necessary. 
Iron depressant was starch. Pulp pH: 10-11. 


Lbs. Lbs. % Fe sy 
ArmacCD Frother Silica Conc. Middlings Tailings original ore 
0.80 0.20 6.27 29.62 59.9 79 


Our flotation experts will be pleased to discuss 
your iron oxide flotation problems with you. 


ARMOUR 


Leader In Progressive Fatty Acid Chemistry 


©Armour Chemical Division + Chicago 9, Illinois 


3. Explore these newly developed collectors that 
have shown exceptional promise in varied fields. 
Our research reveals the value of unusual new 
liquid amines and amine acetates in a wide 
variety of mineral separations. Request litera- 
ture and samples for your own cationic flotation 
testing. Solubility data available. 


Specifications of amine acetates 


(representative lots) 

Armac 0 Armac OD 
Vodine value... 
Primary amine acetate............. 89.6 98.5 
Secondary amine acetate............. 6.3................ 20 
Neutralization................... 96 
0.89% 
Cloud point. . 82°F 98°F 


The corresponding amines (Armeens® O and 
OD) are available for testing purposes. Request 
descriptive literature and sample. 


. 
Armour Cationic chemicals increase your recov- 
ery of the following minerals: Amblygonite, Spod- 
umene, Ilmenite, Phosphate, Barite, Beryl, 
Feldspar, Fluorspar, Hematite, Mica, Potash, 
Salt, Silica Vermiculite. 


For added suggestions, booklet 
on flotation, and product data— 
SEND THIS COUPON! 

Armour Chemical Division 

1355 West 31st Street ¢ Chicago 9, Ill. 
(CD Send specific information on: 
(CD Send testing sample of 
C0 Send Cationic Flotation bookiet M2 


Name Title 
Firm 


Address 
City 


= 


= 


the 


Magnetorque and Electronic Controls put (5) WAY AHEAD! 


How can P&H performance be so far ahead of all 
other electric shovels? 

One reason is Magnetorque, the electro-magnetic 
transmission that gives smooth, stepless operation. 
Just look what you get. Power transmission with- 
out frictions. Simplest hoist control, by far. Simplest 
hoist machinery, by far. Instant response to control 
and load changes. Automatic cushioning of shock 
loads. Greater bail pull in the bank! Greater effi- 


ciency. Plus many other advantages available only 
to users of P&H Electric Shovels. 

Another reason. P&H Electronic Controls. They 
give you instant response to signal. Stepless control. 
12% fastest cycle. 16% savings in operating time. 
Less operator fatigue. Reliability. Simplicity, plus 
many other advantages, exclusive with P&H. 

Write for literature on the P&H Electric Shovels 
available in 342, 4, 442, 5, 6, 7 and 8 cu. yd. Sepeeiies. 


*T.M. of Harnischt 


tor electro type 


HARNISCHFEGER 


CONSTRUCTION & MINING DIVISION 
Milwaukee 46, Wis. 
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Engineered expressly for 
youR LOCOMOTIVE 
HAULAGE 


in Today's modern mining operations 
in 


You will find these rugged locomotives per- 
forming the toughest hauling jobs in mines 
and tunnels everywhere. Stamina, stability— 
Economy in performance, SAFETY in opera- 
tion—and extra years of trouble-free operation 
—are ENGINEERED in the design and construc- 
tion of the Mine-O-Motive series. Controls 
are convenient, simple, safe. Visibility is 
excellent. And the Diesel-powered models 
shown have the famous Torqomotive* Drive 
for easy starting and smooth operation. They 
supplement Plymouth gasoline, Diesel and 
Diesel-electric models which have served all 
industry since 1914—and with lowest ton- 
mile costs in the field. 


MINE-O-MOTIVE SERIES MINE-O-MOTIVE SERIES Model FMD-22 MINE-O-MOTIVE SERIES 
Model FMD-00 5 or 6 Tons, Torqo- 5, 6, 7, 8 or 10 Tons, Torqomotive* Drive Model DMD-00, 8 to 12 Tons, with 
motive* Drive—short wheel base, low (this model approved under Permissible Sched- Torqomotive* Drive — low, compact, 
center of gravity. ule #22, U. S. Bureau of Mines, for operation one-piece welded frame. 

in gaseous mines). 


SERIES T, mechanical drive, 3, 3% or 
4 Tons. Torqomotive* Drive in 3% or 
4 Tons. 


PLYMOUTH LOCOMOTIVE WORKS 
Division of The Fate-Root-Heath Company 
Dept. A-24, Plymouth, Ohio 


*TORQOMOTIVE DRIVE: Plymouth 
Transmission coupled to 
Hydraulic Torqve-Converter. 
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U. S$. Kt of Mines approved exhaust conditioning equipment. 
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and over 5,000 Grinding Mills « * « 
Cac Ass ond & Co., Lid., 


The drill crew without a pumping problem! 


They depend upon the versatility Three Big Advantages the oper en This minimises the 
th lected a L chance of human error in ee ing a 
of a Longyeer transmission pump ion this drill block, substantially increasing core 
Today this drill crew started a new three important advantages. They: recovery. ; 
hole, pumping as much water as pos- 1 Control pressure and vary water The my 4 _— Gat OF water 1s 
sible through a rock bit. Next week, supply over a wide range by shift- e & an 4 wit om naps 
or next month, they may be pumping ing gears. jobs brought about 
5 GPM at 400-500 PSI and doing it 2 Maintain proper engine speed to bh dded bits are virtu- 
without bypassing . - - without throt- minimize carbon deposits, get max- » is one feature can 
tling down . - - without changing eee imum life from engime and pump. more than pay for the pump. 
_.. without changing pumps. ock bit- 3 Eliminate bypassing, can drill with 
ting or fishtailing, coring at moderate a closed circuit. E 
h d hol ring — their i xperience has shown you can 
deer Pump satis- Advantages of Circuit Drilling overestimate the importance of select- 
fies every drilling condition. Closed circuit drilling permits the use ing the proper pump for the job. 
7 of Longyear Wire Line or * L” series Longyear offers a complete line of 


core barrels equipped with water shut umping units for every drilling need. 
off valve. Ww 


v y e will be happy to send you full in- 
The instant a block occurs, increased formation on our entire line of trans- 


pump pressure followed by discharge mission and single-speed pumps. 
of water through the relief valve alerts 


Unit. This unit features 
GPM's up to 500 


and ear. 
E.J. LONGYEAR CO. LONGCO 


General Offices: Foshay Tower * Mpls. 2, Minn. 


CANADIAN LONG YEAR LTD,, NORTH BAY, ONT. 
LONGYEAR ET CIE., PARIS, FRANCE 


\ om : . : fee 
€ 
ae The Longyeor 535RQ Pumping 
PSi— Gasoline powered (also available with 
electric power). Longyear transmission Pu 
stee! ball valves and valve seats 
‘4 hard porcelain steel-bocked cylinder liners 
Diamond Core Drill Manviacturers + Core Drilling Contractors * 


How a new CAT* No. 12 can 


STEP YOUR EFFICIENCY WAYS 


This new Caterpillar No. 12 Motor Grader maintains 
16 miles of haul road and ’dozes truck spillage at the 
Hill-Trumbull Mine, Marble, Minn. It is owned by the 
Mesaba-Cliffs Iron Company and operated by the Cleve- 
land-Cliffs Mining Company of Cleveland, Ohio. In 
building and maintaining haul roads for faster cycle 
times and reduced wear and tear on equipment, in 
*dozing and clean-up work, the new Caterpillar No. 12 
does a big and important job. Here is how it can do 
it at lower cost in your mine: 


1. LOWER OPERATING COST. The new No. 12 de- 
livers its 115 HP on non-premium, low-cost fuels. Its 
new oil clutch gives you longer clutch life, easier 
operation, and as much as 1500 hours between clutch 
adjustments. Tubeless tires (furnished at no extra 
cost) run cooler, last longer, and eliminate the tube 
and flap down time of old-fashioned tires. 


2. LONGER WORK LIFE. Like all Caterpillar Motor 
Graders, the No. 12 is built—not just assembled—by a 
single manufacturer. This means traditionally sound 
Caterpillar ruggedness and workmanship, and careful 
balancing of engine and blade capacity for long life 


and high efficiency. And it means a single source for 
parts and service—your reliable Caterpillar Dealer. 


3. INCREASED PRODUCTION. Positive, non-creep 
controls, easy “feel-of-the-road” steering, sure-footed 
traction with engine positioned over the driving wheels, 
quick-change blade positioning, unobstructed visibil- 
ity—all these are good reasons why operators like the 
Caterpillar No. 12 Motor Grader, and do more efficient 
work on any job. 


Your Caterpillar Dealer will demonstrate these and 
other features of the fast-working, long-lasting No. 12 
Motor Grader. See him for proof that the Cat No. 12 
will do more work at less cost on your job than any 
other grader. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR’ 


“Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
TOR 
cat MO 
oF ALL 
GRAD work 


ane 


Belt Fasteners 

Quick splicing of conveyor belts 
by use of Flexco belt fasteners and 
power tools is offered by Flexible 
Steel Lacing Co. A template posi- 
tions bolts for rapid insertion and 
locking with the use of power tools. 
A boring bit and steel wrench are 
available for adapting the method to 
standard electric or air impact tools. 
Circle No. 1. 


Heavy Duty “6” 

Industrial Engine Dept., Willys 
Motors Inc. has developed a new 
Jeep heavy duty 6-cyl engine for in- 
dustrial use. Key points are rein- 
forced for ruggedness, and design is 
untended to produce high torque at 


low speeds. Four-ring aluminum pis- 
tons each have one compression ring 
and one oil ring of full hard chrome 
steel. New manifolding and single 
barrel carburetion permit economi- 
cal operation, and compression ratio 
of 6.9 to 1 provides good perform- 
ance with standard grade fuels. Cir- 
cle No. 2. 
Mill Lining 

With renewable lifter bars and 
patented abutment strips made from 
Oroloy steel, Kensington Steel Co.’s 
new ORO-Lck lining for cement and 
ore-grinding mills claims longer 
service life. Lifter bars touch against 
liner plates which touch against abut- 
ment strips that absorb lateral stress, 


and bolts are subject only to tension. 
Lifter bars are designed for removal 
or reversal and need no zincing or 
grouting in. Not enough abrasive 
material can enter behind the rolled 
steel liner plate to cause serious 
scouring. Circle No. 3. 


Manufacturers News 


Cat Scraper 


Larger loads in less time are now 
possible with such large fast earth- 
movers as the Lowbow! scrapers by 


Caterpillar Tractor Co. This 18-yd 
struck, 25-yd heaped No. 470 Scraper 
is matched to the Cat DW21 rubber- 
tired tractor. Circle No. 4. 


Shaft Jumbo 


Ingersoll Rand’s new Hydra-Boom 
shaft jumbo can be designed to fit 
any shaft size and set-up takes about 
15 min. Time saving is due to rapid- 
lock mechanical rib jacks, center 


post stabilizer, single hose connec- 
tion, convenient controls. Other ad- 
vantages claimed—good control of 
hole pattern and direction, good 
fragmentation, capacity for large 
drills. Instead of benching, complete 
rounds may be drilled. A metal can- 
opy protects against falling objects. 
Circle No. 5. 


Self-Dumping Granby 
Sanford-Day Iron Works Inc. has 
developed a hydraulic self-dumping 


Granby-type car that needs no fixed. 


dumping point. Each Granby dump- 
er is activated by a pair of hydraulic 


cylinders. These are powered by a 
unit mounted on a small car coup- 
led to the dumper. The cylinders 
raise the body to an angle of 40° in 
less than 30 sec. Selective dumping 
is possible and the cars have a ca- 
pacity of 10 tons. Dimensions of 
unit shown are about 17x7x4 ft. 
Circle No. 6. 


Equipment 
Catalogs 


Electric Hoist 

Wright Hoist Div., American Chain 
& Cable Co. Inc. has the 2-speed 
Wright Speedway electric hoist 
which is claimed to parallel control 
sensitivity of air hoists. Fractional 
hp 1800/450 rpm motors provide a 


fast lifting and lowering speed and a 
%-normal speed for slow work. Oil 
bath-immersed automatic brake as- 
sures uniform operation and safe 
holding of load. Brake lining wear is 
compensated for by two simple ad- 
justments of a set screw. Side and 
end housing covers may be easily 
removed. Circle No. 7. 


Crawler Drill Rig 


Drill, mast, and air power unit 
are mounted for one-man operation 
in Thor Power Tool Co.’s new MM-2 
Drilleat. Unit consists of a 105M 
Drifter rock drill and the BW-2 


wagon drill mast mounted on crawl- 
ers equipped with twin reversible 
7.5-hp air motors. New rig is 6 ft 
9 in. long and 6 ft wide; it weighs 
3000 1b. Boom length is 3 ft 8 in. 
Circle No. 8. 


News & Notes 

DeZurik Shower Co. of Sartell, 
Minn., is marking its 25th year in 
business and announces a change of 
name to DeZurik Corp. Renaming 
also coincides with placing substan- 
tial manufacturing and testing addi- 
tions into operation. DeZurik’s pri- 
mary product is an eccentric-type 
non-lubricated plug valve available 
in a size range from % in. to 20 in. 
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MARCY PRINCIPLE OF GRINDING 
INCREASES TONNAGE UP TO 33% 


“Rapid change of mill content is necessary for high 

efficiency” ...that’s the Marcy principle of grinding. 
It is accomplished by use of full-grate discharge on Marcy 
Ball Mills and the open-end feature on Marcy Rod Mills 


MARCY GRATE DISCHARGE MARCY OPEN END DISCHARGE 


This results in a low pulp line which... 


@eliminates wasteful cushioning ac- In seven representative installations 


tion of high pulp level. where overflow mills were converted 
@ provides an active, effective grind- to Marcy Grates the average increase 
ing mass to work on particle size in tonnage was 33.6% with an average 
reduction only. decrease in power of 0.95 KWH per 


® results in faster migration of fines ton. 
than oversize particles, thus less 
overgrinding. 


> ® 


“NO EXTRA CHARGE FOR EXPERIENCE 


TWENE MOONE ANID SMIZILINER SUPPLY CO. 


DENVER NEW YORK SALT LAKE CITY EL PASO 
SALES AGENTS AND LICENSED MANUFACTURERS THROUGHOUT THE WORLD 
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(21) INTRA-SET DRILL STEELS: 
Carbide-tipped Intra-Set drill steels 
find much use in drilling rock bolt 
holes and small blast holes. Bit and 
steel are one piece. Brunner & Lay 
Inc. is the only maker of 4-point-bit 
steels of this kind, and they also 
offer a chisel type. Prices and sizes 
are included in 4-page Form 1S756. 


(22) CONICAL SCRUBBERS: Hard- 
inge Co. Inc. has available a variety 
of conical scrubbers for slurrying 
soft fractions of ore to be upgraded. 
Hardinge scrubbers consist of gear- 
and-pinion-driven cylindro-conical 
drums into which feed is introduced 
in a ratio of about one part water to 
one part dry solids. Sizes are from 
6 to 13 ft diam with capacities up to 
1000 tph, depending on requirements. 


(23) BIT & ROD SHOP EQUIP- 
MENT: Bit and rod shop equipment 
for fast economical bit and steel re- 
conditioning is needed in many large 
scale rock drilling operations. Inger- 
soll-Rand offers a complete line of 
Jackbit grinders for all sizes of Car- 
set bits and small steel bits. In- 
cluded are steel and bit furnaces, 
sharpeners, cutter, and shank grind- 
ers. Also offered are air-motor- 
driven bench and hand grinders in 
Form 4187, 


(24) MAGNETIC SEPARATORS: 
Catalog 910 from Jeffrey Mfg. Co. 
has latest data on several models of 
drum-type magnetic separators. In- 
cluded are 2-drum styles for heavy 
media plants, and others for special 
applications such as taconite proc- 
essing. Minimum supervision is re- 
quired. 


(25) T-1 STEEL: “Mining’s Metal” 
is a new booklet from U. S. Steel 
Corp. which gives on-the-job ac- 
counts of T-1 construction steel in 
building and repairing mining ma- 
chinery and equipment. T-l is 
claimed valuable for mining appli- 
cations as it is readily weldable and 
able to withstand hard impact and 
abrasion even when temperatures 
dip to —20° or —30°. 


MAIL THIS CARD 


for more information on 
items described in Manu- 
facturers News and for 
bulletins and catalogs 
listed in the Free Litera- 
ture section. 


(26) DISC FILTER: The Eimco Corp. 
stresses the uniformity of product 
that results when the Agidise disc 
filter is put to work. “Strong, prop- 
erly directed agitation” is said to 
result in uniform cake dryness, cake 
thickness, particle dispersion, and 
tonnage consistent with feed. 


(27) MINING BATTERIES: C & D 
Batteries Inc. has released 8 specifi- 
cation bulletin, ML-567/56, covering 
a complete line of batteries for mine 


trammers, 
and tunnel haulage equipment. Spec- 
ifications include data on battery 
ratings and capacities, design and 
construction details, dimensions, and 
weights. 


(28) INDUSTRIAL LIGHTING: 
Available from Sylvania Electric 
Products Inc. is a new industrial 
lighting booklet, “Prescribed Light- 
ing Protects the Eyes of Industry.” 
Featured are sections on safety and 
visibility factors, standards for use 
in prescribing lighting, maintenance, 
and a condensed catalog of fixtures. 


2 
Mining Engineering 


29 West 39th St. 
Not good after Apr. 15, 1957—if mailed in U. S. or Canada 
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Price Data 
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(29) COAL DUST CONTROL: Book- 
let 551-D from Wheelabrator Corp. 
discusses the use of local exhaust 
ventilation and cloth-tube type dust 
collectors in coal and coke-handling 
operations. This method is applica- 
ble to such operations as: conveying 
and preparing coal for burning in 
industrial plant or power plant fur- 
naces; conveying, screening, and 
weighing of coke for charging foun- 
dry cupolas; and conveying, screen- 
ing, crushing, weighing, and batch- 
ing coal for chemical processing. 
Four illustrated case histories are 
presented. 


(30) COMPUTING DEVICE: Catalog 
C80-1 from Minneapolis-Honeywell 
Regulator Co. describes the Sorte- 
berg Force Bridge, a computing de- 
vice which can be used in pneumatic 
measurement or control circuits for 
square root extraction, ratio setting, 
division, multiplication, squaring, 
and pressure or temperature com- 
pensation. 


(31) EARTH DRILL: The McCulloch 
earth drill is a complete portable 
unit by Soiltest Inc. With a 6-in. 
auger, the drill weighs 87 lb. Ample 
power is claimed for fast digging in 
any earth, including clay. When 
drilling to depths of 20 to 40 ft auger 
rotation can be reversed to make 
removal easy. 


(32) CHEMICALS: Detailed infor- 
mation on the entire line of Solvay 
alkalies and chemicals is offered in 
a new 56-page book by Solvay Proc- 
ess Div., Allied Chemical & Dye 
Corp. Included is data on uses, mar- 
kets, properties, packaging, storage, 
and handling. Photos cover manu- 
facturing operations at various Sol- 
vay plants. 

(33) DRILLING TOOLS: Brunner & 
Lay products are featured in new 
20-page Catalog 756 which includes 
carbide rockbits, drill steels, and 
pneumatic tool accessories. Sugges- 
tions are included for obtaining the 
best drilling results with carbide 
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(34) FLUORESCENCE ANALYSIS 
CABINET: A compact fluorescence 
analysis cabinet is available from 
Ultra-Violet Products Inc. Mineralab 
is a selfcontained unit for laboratory 
or field use that measures 14x12x14 
in. Cabinet contains both short and 
long wave ultraviolet lamps as well 
as white light for comparison pur- 
poses, all push-button operated. 


(35) DIATOMS IN ARIZONA: Ex- 
tensive deposits of diatomaceous 
earth in the state led the Arizona 
Development Board to commission a 
field and laboratory report on its 
occurrence. “Diatomaceous Earth in 
Arizona” is the 28-page result. Maps, 
photos, and tables supplement a 
complete technical report. 


(36) ROCK DUST CONTROL: Spe- 
cially engineered systems of con- 
trolling dust in rock crushing plants 
are described in a brochure from 
Johnson-March Corp. Described is 
the suppressing system for use at 
truck dump, crushers, screens, 
bucket elevators, conveyor transfer 
points, and storage pile. 


(37) GYRATORY CRUSHER: Tray- 
lor Engineering & Mfg. Co. has a 
bulletin detailing features of the 
new TF fine reduction crusher. De- 
signed for economical production of 
5/16 to 1%-in. material in large vol- 
ume, the TF features less head- 
room requirement, spring suspension 
to protect shaft from tramp iron, 
bronze-bushed eccentric, forced feed 
lubrication, non-chokable bell head. 
Four head diameters are available— 
1 ft 8 in., 2 ft 4 in, 3 ft, and 4 ft. 


(38) NO-CORRODE EQUIPMENT: 
A 32-page catalog of corrosion-resis- 
tant plastic equipment lists latest 
materials from Haveg Industries Inc. 
Offered in Catalog C-14 are: pipes, 
fittings, valves; fume ducts and sys- 
tems; tanks, towers, accessories; 
heat exchangers; pressure and vacu- 
um equipment; agitators. Data is in- 
cluded on chemical-resistant cements 
and field construction of plastic 


equipment. 


(39) WET & DRY GRINDING 
MILLS: Six-page Bulletin AH-474 
from Hardinge Co. covers major 
types of Hardinge reduction mills 
for both wet and dry grinding and 
pulverizing. Brief descriptions on 
tricone, rod, cylindrical, tube, batch, 
conical, and disc-roll mills are given 
with data on grinding mill acces- 
sories and classifying devices. 


(40) PROTECTIVE COATINGS: A 
32-page full-color manual from Rust- 
Oleum Corp. is intended as a guide 
for all users of metal-protective coat- 
ings. Data and color chips are given 
for: primers; indoor and outdoor 
short oil coatings for use where 


dampness, salt air, fumes, and abra- 
sion are present; and long oil type 
coatings for use in normal smoke, 
gas, and weather conditions. Techni- 
cal descriptions are included of coat- 


ings for machinery, implements, 
mills and plants. 


(41) POLE BUILDINGS: Dow Chem- 
ical Co. says that pole-type buildings 
are cheaper to construct yet are at- 
tractive, flexible in design, wind re- 
sistant, and sturdy. A booklet “Low- 
Cost Pole Buildings for Industry” il- 
lustrates uses and shows how pole- 
type construction gives needed space 
at minimum cost. 


(42) PIT FURNACE: A new pit fur- 
nace from Hevi-Duty Electric Co. 
will do nitriding, bright tempering, 
steam tempering, annealing, and 
bluing and can be used with or with- 
out a protective atmosphere at tem- 
peratures to 1450°F. 
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(43) ACID HANDLING: Instructions 
for the safe unloading and handling 
of sulfuric acid are presented on a 
new 17x22-in. wall char* from the 
Industrial Chemicals Div., Olin 
Mathieson Chemical Corp. It de- 
scribes proper methods for pump un- 
loading and air unloading of tank 
cars, with special attention to cold 
weather procedure. Diagrams of 
piping arrangements are shown for 
both methods. 


(44) SOLVENT RESISTANT 
GREASE: A new grease said to be 
impervious to the washing action of 
almost all petroleum and chlori- 
nated solvents is available from 
Pennsylvania Refining Co. Claimed 
unaffected by naptha, kerosene, gas- 
oline, LP gas, fuel oils, coal tar sol- 
vents, trichlorethylene, perchlor- 
ethylene, and orthodichlorobenzene 
the lubricant retains its consistency 
in use and may be pumped at low 
temperatures in a hand grease gun. 


(45) CORROSION-PROOF VENT- 
ING: American Agile Corp. has a 
12-page brochure covering items for 
corrosion-proof ventilating and ex- 
haust systems such as centrifugal 
fans, ducting, hoods, fittings. Based 
on a year of testing, all data is pre- 
sented in chart form. 


(46) JAW CRUSHERS: Series WRB 
overhead eccentric jaw crushers by 
Universal Engineering Corp. are de- 
tailed in Folder Bu 117-561. Avail- 
able in a wide range of sizes, the 
units feature extra long reversible 
manganese steel jaws, oversize roller 
bearings, one-piece welded steel 
base, high reduction ratio, easy ad- 
justment for product size. 


(47) ARMORED CABLE: National 
Electrical Products Corp. has a 24- 
page bulletin, “Nepco-Lok Inter- 
locked Armored Cable, Supports, 
and Fittings,” which details single 
and multiconductor cables available 
for voltages up to 15,000 v. 


(48) MAGNETIC SHIELDING: A 
33-page technical brochure describ- 
ing construction features, perform- 
ance characteristics, and typical ap- 
plications of non-shock-sensitive 
nen-retentive magnetic shielding 
material is offered by Magnetic 
Shield Div., Perfection Mica Co. 


(49) STATIONARY DIESELS: Bul- 
letin 108 from White Motor Co. de- 
scribes the Model 40 stationary diesel 
engines which may be used in 
dredges, quarries, oil fields. Incor- 
porated is a constant pressure lubri- 
cation system, increased pump capa- 
city, improved pump drive, and a 
constant flow cooling system. 


(50) DRIP-PROOF MOTORS: Latest 
design features of Allis-Chalmers 
open drip-proof motors in NEMA re- 
rated ratings of % to 40 hp (Type 
G) and in non-rerated ratings of % 
to 100 hp (Types AP and APWW) 
are described in a new bulletin. 


THOR SELF-PROPELLED 
MAN 


CHECK THIS PROOF 


PAID FOR ITSELF IN ONE JOB 


A net profit of $15,000 in one week on rock 
drilling jobs was reported by one contrac- 
tor—another, equipped with five Thor 
Drillceats paid for them in three months 
from extra profits. 


SAVES OVER 2% HOURS 
SET-UP TIME 


You can set a Thor Drillcat in drilling 
position— ready to go— in 20 to 25 minutes. 


FAST WHEN THE GOING 
iS TOUGHEST 


One man on a Drillcat tugged a 600 
c.f.m. air compressor ¥%2 mile over rough 
terrain, drilled five holes and was back 
with equipment at his starting point in 
only two hours. 


DRILLING TOE HOLES. The Thor Drilicat is com- vering to any position, any angle. (Note position 
pletely flexible. The boom and mast are lowered of controls for easy operation.) A “dead man” 
fiat to the ground for toe and lifter holes. Twin control for all air valves is standard equipment 
reversible drive cir motors permit easy manev- on the Drilicot. 


These exclusive features make Thor model MM-2 Drilicat the 
most productive rock-drill you can buy! Ask any Thor distributor 


for a Drilicat demonstration. 


@ Thor's super-powered 105M drifter rock 

drill. @ Rugged Thor BW-2 wagon drill mast 

and air control motor. @ Self-propelled 

with two 71% h.p. Eimco air motors, power 

aplenty to haul itself and air supply. @ Rigid 

frame, proved in tractor design, no moving 

or wearing parts, long lasting, low main- 

tenance. @ Aircraft-type accumulator in 

hydraulic system absorbs shock. @ Simple 

4 hand-operated track take-up. No tools re- 

DRILLING DOWN HOLES. Two 7% h.p. air Wired. No track locks required. @ Large 

motors propel this compact (6 ft. 9 in. overall) flat platform. Ideal for operator when drill- 

Thor where no crawler 90 ing toe holes, good fortool and fuel storage. 
ply: Drilling down holes is no chore for Thor's 


icat. Using the powerful model 105M drifter THOR POWER TOOL COMPANY 
and chain feed mast, the hydraulic accumulator 
keeps boom rigid ot all times. This means less PRUDENTIAL PLAZA, CHICAGO 


steel breakage and less wear on chuck parts. Branches in all principal cities 
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THIS ROCK BIT 
PRECISION-MADE FOR 
HIGHER PERFORMANCE 


Titititit 


Be 


Mik 


Nothing tougher and more wear-resistant 
than the insert of a Sandvik Coromant 776 bit 


Rock bits that go on and on must have highest-grade 
tungsten-carbide inserts. Nothing but tungsten car- 
bide in its purest state is good enough, will last as long. 
That’s why the carbide that goes into a Sandvik Coro- 
mant 776 bit is meticulously controlled. 

Sandvik, the world’s largest manufacturers of 
brazed-in tungsten-carbide inserts for rock drilling, 
control every phase of production. Coromant carbide 
is scrutinized for impurities from the very first stages 


of processing the tungsten ore, right through to the 
final inserts. Add to that Sandvik’s special process of 
securing the insert to the body, employing an except- 
ionally strong bonding metal, and you know why a 
Coromant 776 bit lasts longer. In 1955, one billion 
feet were drilled with these inserts, all fitted to Sandvik 
Coromant bits or integral steels. Nothing is more 
conclusive of the quality of Coromant bits than this 


figure. 
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LOW QUALITY TUNGSTEN CARBIDE 


These are unretouched, | 200-times enlarged micro- 
photos. Above, carbide full of impurities. Those 
black marks are contaminations which are pre- 
sent when production and quality control are de- 
ficient. Contamination of this kind weakens the 
carbide and reduces its working life. 


SANDVIK COROMANT TUNGSTEN CARBIDE 


This is Coromant carbide. Notice the uniformity of 
size and the even distribution of grain. Coromant 
inserts are free of dangerous porosity and im- 
purities—the reason they go further, have greater 
strength. 


SANDVIK COROMANT 776 BITS 


and Sandvik Coromant integral steels are available in 
standard sizes through Atlas Copco, who, in their own 
field, are the world’s largest manufacturers of rock drills. 
Contact any of these offices today for further information 
and a demonstration. 


Nothing stands the strain like the 
Swedish body of a Sandvik Coromant bit 


When you put the strongest possible tungsten carbide 
into a rock bit, the body has to be the strongest av- 
ailable to take the extra strain. That’s why Coromant 
bodies are made of high-quality Swedish alloy steel. 
But that’s not all. Inserts and clearance are cylindric- 
ally-ground and the insert ends precision-tooled to 
exactly the same height. This means smoother drilling 
and smoother holes, because the load is equally dis- 
tributed on all four inserts. Precision engineering such 
as this give Coromant bits a longer life! 


Nothing fits like the precision-milled 
threads of a Sandvik Coromant bit 


In order to get a smooth profile of the highest accur- 
acy, Coromant threads are precision-milled in a 
special thread-milling machine and not made with a 
tap. Precision-milling too protects the skirt from com- 
mon fatigue failures. 


U.S., Atlas Copco Pacific, Inc., 930 Brittan Avenue, San 
Carlos, California. Atlas Copco Eastern Inc., P.O. Box 
2568, Paterson 25, N.J. 

CANADA, Atlas Copco Canada Ltd., Montreal 
Airport, P.Q. 

MEXICO, Atlas Copco Mexicana S.A., Apartado Postal 
56, Torreon, Coahuila. 


Copco 


Manufacturers of Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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Rugged, Dependable 
profit- paying | Equipment 


Install “Canton” American 
Mine Door Products in your 
Mine. Pay us out of in- 


The Automatic 
wer operation may be had where desirable. 
Sperates ot any speed. Two doors pro- 
v oir lock. 


Conton 
Cor Transfers 
to shoot then for jump switch— 


no hazards of cherry picker. Anti- 
friction bearings for easy hand 


— “Mighty Mid er 
Hydraulic controls throughout clean entire track shuttle cor. Hand cart available. ideal 
erea mechanically in one pass—no costly hand for small mines . . . inexpensive .. . 
labor; no dozers or loaders required. Now oper- 
ating economically in cool, iron, copper, lead, 
Vulcanizer 
heed a 
ine Door Company 
Write for complete brochures. 


2073 Dueber Ave., Canton 6, Ohio 
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Electric or air operated. Route selections 
| air models available. (Air model = 
| = SSS 
“Canton” Little Chief anywhere . . . rubber tire Dustinaster 
ay age roods. Delivers 34 to 60 ibs. dust per minute most powerful Duster ever built. Distributes dust te 
se through 50 to 400 ft, 134” hose. beck creas 500 ft. from haulway. 
: <A “Canton” Cable Splicers reduce 
* chine mon should cerry © pocket. 
hh. 
| | 
% 
4 
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EPARATION: 


the Sharples SUPER CLASSIFIER 


Polyvinyl chloride . . . cement . . . barium sulphate . . . tale . . . sodium bicar- 
bonate . . . ion exchange resins . . . zinc sulphide . . . iron oxide . . . flour 
-.+ gypsum .. . uranium sandstone . . . fullers earth . . . these are but a few 
of the many dry powders which have been satisfactorily classified in the Sharples 
mill-size customer demonstration plant. 


Now for the first time, there is available to industry a Super Classifier 
that provides ultra-sharp separations at high capacity, regardless of feed rate 
or size distribution in the feed—plus product recovery (yield) considerably 
higher than by any other means. 


The Sharples customer demonstration plant is in all respects a full-scale 
commercial size classification plant capable of running continuously from 1,000 
Ibs. to 3,000 Ibs. of product per hour. Test results, therefore, are direct, require 
no extrapolation, and are precisely those obtainable from a Super Classifier 
of any capacity up to approx. 30,000 lbs. per hour. 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


EW YORK PrTTSBURGH CLEVELAND OF TROIT CHICAGO NEW ORLEANS SEATTLL © LOS ANGELES « SAN FRANCISCO MOUSTOR 
Associoted Componies ond Representotives throughout the Werid 


Sharples Bulletin 1280 
will be sent upon request. 
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4320 Steel Solves the Problem of 
Carburized hollow drill rod 


The Gardner Denver Co., Denver, 
Colo., felt that a carburized hollow 
drill rod would provide maximum 
resistance to wear combined with 
ability to stand up under impact and 
vibratory stress. 


The problem was to find a steel 
that could be heat-treated in 20-foot 
lengths to develop these properties 
and which would maintain straight- 
ness within tolerance. 


Gardner Denver found the answer 
in 4820 Ni-Cr-Mo Steel. As their 
chief metallurgist explained: 


“The alloy content of 4320 assures 
uniform hardening of both case 
and core to the values necessary 
for long life, and minimizes dis- 
tortion.” 


The enlarged picture above shows an 


etched cross-section of a carburized 
114” percussion drill rod. Notice the 
uniformity of the hardened case on 
both outer and inner surfaces. 


One of the special combinations of 
properties available from nickel al- 
loy steels may be the answer for 
your service or fabrication needs. No 
trouble to find out. Send details of 
your problem and we'll be happy to 
make a suggestion. 


THE INTERNATIONAL NICKEL COMPANY, INC, N..%ASR¥ 
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Copper Market Achieves Balance 


Copper & Brass Research Assn. terms 1956 “a year of adjustment in 
copper.” World supply and demand came into balance during the year 
as new copper was turned out by expanded operations at existing 
mines and by properties developed some three to five years earlier. 
Outlook is to 31 pet increased capacity by 1962. 


Sulfur Reaches High in Both Supply and Demand 


Output of sulfur from all sources increased in the past year to an 
estimated 7,875,000 long tons, or 825,000 tons more than in 1955, accord- 
ing to L. M. Williams, president, Freeport Sulphur Co. Consumption 
in the U. S. was estimated at 5.9 million tons. 


Canada—New Iron Projects on the Doorstep . . . More Asbestos 


If preliminary negotiations are carried through, a large Ontario tac- 
onite deposit will be developed by Iron Bay Mines Ltd., Toronto, 
through the Cleveland iron ore firm Oglebay-Norton Co. An estimated 
outlay of $35 million would be required. Site is 200 miles north of 4 
Port Arthur, Ont... . 


Another iron development, about 300 miles northeast of Quebec City, 
will start this spring under Cartier Mining Co., Ltd., subsidiary of 
U. S. Steel Corp. High grade pellets will be turned out at the mine 
site as part of a $200 million project... . 


Exploration drilling in Newfoundland is reported to have blocked out 
13.5 million tons of asbestos ore for Advocate Mines Ltd. The indicated 
find, near Baie Verte, occurs in a fiber-bearing peridotite. Indications 
point to a second large deposit near the present workings. } 


New Manganese Company Aims at Arc-Refined Rhodonite 


U. S. Manganese Corp. has been awarded a contract from the General 
Services Administration to pilot a process for the commercial pro- 
duction of metallurgical grade manganese from rhodonite by the 
Sheer-Korman high intensity arc process (see Trends, April 1956). The 
new firm is a joint venture of Vitro Corp. of America, Sheer-Korman 
Assoc, Inc., and Great Divide Mining & Milling Corp. 


Brazil's Manganese-Rich Amapa Now Shipping Ore 


The Federal Territory of Amapa, Brazil, which boasts proven reserves 

of 11 million tons of 45 pet manganese ore, has started shipment of ore 

for export. Production from the region’s mines may reach 700,000 tons 

per year, and Brazil would thus become the world’s second biggest pro- 

ducer after India. Initial transport of ore was made possible with com- é 
pletion of a new Amazon port and a railroad. These facilities and mine ¢ 
development were achieved by the U. S.-Brazilian corporation, ICOMI, 

of which Bethlehem Steel Co. owns 49 pct. 
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: 


LOW COST CONCENTRATION 
Humphreys 
spiral concentrators 
have economically recovered 


Hematite Biotite 
Martite Lepidolite 
Magnetite Vermiculite 
Ilmenite Native Copper 
Rutile Chromite 
Zircon Pyrite 
Monazite Barite 
Phosphate Tantalite 
Wolframite Columbite 
Scheelite Tale 
Muscovite Anthracite Coal 


Engineering Division 


Throughout the world economy-minded mineral 
producers rely on Humphreys Spirals.. for 
low-cost concentration and increased produc- 
tion. These highly efficient concentrators are 
noted for economical installation, low-cost 
maintenance and dollar-saving operation .. . 
plus trouble-free performance over long per- 
iods of operation. No moving parts. Require 
very little floor space. 


APPLICATIONS: 
e Production of a concentrate and a tailing in 
a single rougher stage. 


e Production of a bulk concentrate of several 
heavy minerals and a finished tailing. 


e Scavenging the tailing from another process 
for the recovery of heavy minerals not amen- 
able to the primary processes. 

e Production of a finished concentrate, with a 
tailing to be treated by another process. 


Write today for information on metallurgical 
tests of your ore samples for spiral treatment. 


THE HUMPHREYS INVESTMENT CO. 


910 FIRST NATIONAL BANK BUILDING +> DENVER 2, COLORADO 
Sales and Manufacturing Agents—AUSTRALIA: John Carruthers & Co. Pty. Ltd. Edgecliff, N.S.W— 
SOUTH AFRICA: Edward L. Bateman Ltd., Johannesburg — SWEDEN: Sala Maskinfabriks A-B, Sala. 
Sales Agent—ENGLAND: The General Electric Co., Ltd. (Fraser & Chalmers Engineering Works), Erith, Kent. 
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Ten Reasons Why the JR-38B 


UNIVERSAL JACKDRILL 


makes rock drilling 


a FASTER, 
EASIER 


one-man job 


These Jackdrill features make the JR-38B 
the fastest-drilling, easiest-handling 
universal drilling unit ever developed 


] Roll-Type Feed-Leg Valve, built into handle, gives 
smoothly variable control from zero to full air pres- 
sure — can be reversed for right or left hand operation. 


Enclosed Steel Centralizer has all working parts pro- 
tected against dust and dirt. 


7 Constant Chuck Blowing lubricates front end — keeps 
Five Position Throttle controls all functions — hole drill free of cuttings. 
cleaning, shut-off, leg-feeding, hole collaring and drill- & 
; One-Piece Chuck with renewable recessed bushing — 
deflects air to side, protects operator against water 
9 splash. 


ing. 


3 Built-in Air Connection between drill and feed leg 
eliminates third hose, simplifies setup and operation. 


Adjustable Tension on hinge joint for easier handling. 


Adjustable Balance shifts drill forward or backward 
to suit operator. 


Rigid Construction with fronthead recessed into deep 
counterbore. Built to stay on the job! 


Lighter Weight. Telescopic feed leg weighs 10 Ibs less 
than previous design. Much easier to handle. 


ipo completely-integrated Jackleg Drill is designed to take full ad- 
vantage of faster-drilling 1%” Carset Jackbits — saves air consump- 
tion, saves powder, cuts bit and steel costs too. Use it as a drifter, a stoper 
or a Jackhamer. Ask your I-R representative for complete information or 
send for Bulletin No. 4144-A. 


Longer-Lasting Carset Jackbits and the 
Faster-Drilling JR-38B JACKDRILL ari 
make an unbeatable drilling combination 

5-517 11 Broadway, New York 4, N.Y. 


COMPRESSORS © TURBO-BLOWERS © ROCK DRILLS © AIR TOOLS © CENTRIFUGAL PUMPS * CONDENSERS * GAS AND DIESEL ENGINES 
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OTA... AND THE WORLD OVER 
Profit Starts in the Pit 


On the Mesabi range, more ore is mined with 
Bucyrus-Erie Ward Leonard electric shovels than any 
other make. The 8-yd. Bucyrus-Erie 190-B, shown here, 
is loading for a large mining company — only one of a 
fleet of Bucyrus-Eries which they operate. 

It is a combination of high-output, low cost perform- 
ance that makes these shovels so popular with ex- 
perienced mining men. Their modern front end design 
and heavy-duty construction offer great strength and 
durability while reducing power-wasting deadweight. 

Ward Leonard electric control permits rapid acceler- 
ation and deceleration for high-speed, high-output work 


les. 
pee costs where costs begin-—right in the pits — 
and get a fast start on profits. Write direct to Bucyrus- BUCYRUS-ERIE COM PANY 


Erie for complete details. ss90s 
South Milwaukee, Wisconsin 


€s 


. . 8-cu. : 


got gcco 
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Hitt 


Only one crusher gives you 


Complete 
Adaptability 


BALANCED 
CIRCUIT 


for a 


Superior 
Crusher 


mM 


@ With a Superior gyratory crusher 
pacing production, your entire circuit 
remains in balance. Subsequent equip- 
ment —crushers, screens, grinding mills 
— need not be readjusted to varied 
product sizes and capacities. The many 
variable factors provided by the Supe- 
rior crusher permit obtaining the kind 
of production flow demanded by your 
other equipment. For example, chang- 

ing eccentric throws, crusher speed or 

shape of crushing chamber varies capac- 

ity and product size. The bottom dis- 
charge permits utilizing the concrete 
foundation as a surge bin to control 
flow of material through your plant. 


Hydroset control is another factor in 
maintaining a balanced circuit. Retain- 
ing the initial crushersetting by compen- 
sating for wear is a one-man, one-minute 

operation when a Superior gyratory 
crusher is so equipped. Emergency un- 


loading is made easier with just the 
wewes flick of a switch. 


ALLIS-CHALMERS 


A-4934 
For complete information, see your A-C representa- 


tive, or write Allis-Chalmers, Industrial Equipment 


Division, Milwaukee 1, Wis., for Bulletin 07B7870. 
Superior and Hydroset are Allis-Chalmers trademarks. 


Vibrating Screens 


Jaw Crushers 


Gyratory Crushers Grinding Mills 


Kilas, Coolers, Dryers 
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Put your havlage 


requirements in experienced hands... 


... the SURE hands of experience which have specialized in the manufacture of heavy duty trucks for over 53 years. 
Model 35SL (shown above) carries 35 tons (24 cubic yards, struck). 400 HP Diesel with down-hill retarding hy- 
draulic torque converter. DART-designed-and-built 50,000 Ib. front axle and 110,000 Ib. capacity drive axie and 
DART’S famous box girder frame give this truck superior strength. 


Model 10SL. DART’S Jr. Workhorse. 10 ton 
capacity, powered by 150 H.P. diesel driving 
through a double reduction rear axle. Tires 
are 12:00 x 24 all around. Hydraulic steering 
and torque converter, optional. 


Model 25SL. DART standard 
dump truck. H. P. diesel engine and 
hydraulic with built-in 
down-hill retarding. Hydraulic power steer- 
ing. Known and used the world over. 


Model 35T. Payload of 35 tons (24 cubic yards, 
struck). 335 to 400 HP and hydraulic torque 
converter with built-in down-hill retarding. 
Heavy-duty 4-speed transmission. 


POWER for the Climb — SPEED for the Haul Road 


HEAVY DUTY TRUCKS EXCLUSIVELY SINCE 1903 


D-125 SUBSIDIARY OF THE CARLISLE CORPORATION 
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DRILLING © POWDER LOADING © SCALING © ROOF BOLTING * TIMBERING 


ROGERS Jumbos were originally developed and proved in 
the underground zinc and lead mines of the Missouri-Kansas- 
Oklehoma district. The severe operating conditions, low 
mining, variety of underground operations and 

: high production of these mines have demanded 

a jumbo of superior design, wide applicability 

and the utmost in reliability. Safety for the 

operator has been a carefully considered 

factor in design. For increased ECONOMY- 
PRODUCTION-SAFETY investigate the ad- 

vantages offered by ROGERS for your 

operation. 


MAIL THIS COUPON FOR BULLETIN 51-3 


ROGERS IRON WORKS COMPANY 


OTHER ROGERS EQUIPMENT JOPLIN, MISSOURI 
€4... please send me your 


Drag Scrapers * Crushing Rolls bulletin on Jumbos 
oaders hratina 
© Conveyors and 
Elevators © Revolving Screens 
®@ Mine Hoists » Dewatering Drags 
® Hoppers and Bins ® Rock and Ore 
Apron Feeders Washers 
© Live Roll Grizztys ® Portable Crushing 
.@ Jaw Crushers Plants 
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Mixing — Piling 


Uses More 


Versatility and mobility — the ability to do many 
jobs and the ability to get #o any job quickly and 
easily — are big reasons for the success and accept- 
ance of rubber-tired tractor-shovels at pits and 
plants. Cleaner operations are also an important 
factor in favor of this rubber-tired equipment, as it 
doesn't chew up the ground and travel surfaces or 
raise dust like crawler tracks. And among rubber- 
tired tractor-shovels, none can match the versatility, 
mobility and productive capacity of the three new 
4-wheel-drive “"PAYLOADER” models, size for size. 
Operators of both underground and open pit mines, 
as well as processors and smelters, praise their effec- 


tiveness for loading cars and trucks . . . 
hoppers . . 

. Clean-up around power shovels . . . maintain- 
ing haul roads . . . stockpiling . . . spotting rail- 
road cars and general drawbar work. They like the 
more reliable traction . . . easier, faster and safer 
. increased digging power . . . greater 
. and other outstanding im- 


charging 
. feeding conveyors, handling tailings 


operation . . 
carrying capacity . . 
provements found in these new models. 

Your “PAYLOADER” Distributor wants you to 
prove on your own work that these new ‘“PAY- 


LOADER” units are the most useful, productive and 
profitable tractor-shovels you can own. 


Full of ‘“‘More-Yardage” Features 


Exclusive power-transfer differentials provide sure- 
footed traction on mud, gravel, ice and snow. 


Hydraulic load-shock absorber cushions the loaded 
bucket, smooths the ride — permits higher carry speeds 
with less spillage. 


No-stop power-shift transmissions can make ALL shifts 


on-the-go, under full engine speed. No stopping for 
RANGE SHIFTS . . . no “‘clutching"’. 


Powerful 40° bucket pry-out, break-out action — 
Rugged planetary final drives— Power steering — 
4-wheel power brakes. 


PAYLOADER 


MANUFACTURED BY 


THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. 


SUBSIDIARY— INTERNATIONAL HARVESTER COMPANY 


+ 


Pushing — Pulling 


Owners expect more from a “PAYLOADER” and they 
get more, because more of them are in service than all 
other makes combined. They're designed right and built 


right 


. . . they're sold and serviced right by a nearby 


“PAYLOADER” Distributor. 


THE FRANK G. HOUGH CO. 
916 Sunnyside Ave., Libertyville, til. 


Send data on 4-wheel-drive ““PAYLOADER" tractor-shovels 
as checked 

[] HO (2% yd. payload, 1% yd. struck) 

HH (1% yd. yd. struck) 

HU yd. payload, 1 yd. struck) 
Name 


Title 


Company 


Street 


City 


State 
38 


. 
Loading — Feeding | 
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THE COLORADO FUEL AND IRON CORPORATION: Al 


INDUSTRIAL SCREENS 


for accurate, low-cost screening 


You can get a CFaI Industrial Screen that has 
exactly the right combination of features to assure 
fast, accurate, low-cost service in your screening 
operation. That’s because CFaI Screens are 
available in standard and special weaves . . . and 
can be supplied in a wide variety of carbon and 


alloy steels, as well as in non-ferrous metals. 

It’s extremely simple to get the complete story 
on how CF«I Industrial Screens can be used to 
improve your screening operation—just contact 
your nearby CF«I representative. No obligation 
on your part, of course. 


SPACE SCREENS 


THE COLORADO FUEL AND IRON CORPORATION 


3676 


* Amarillo + Billings + Boise + Butte - Casper - Denver - El Paso - Ft. Worth - Housten 
Lincoln + Los Angeles + Oaklend +» Oklahoma City + Phoenix + Portland + Pueblo + Salt Lake City + San Antonio + San Francisco + Seattle » Spokane - Wichita 


WICKWIRE SPENCER STEEL DIVISION: Atlanta + Boston + Buffalo + Chicago + Detroit » New Orleans - New York + Philadelphia 


CF&! OFFICES IN CANADA: Toronto + Montreal 
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CANADIAN REPRESENTATIVES AT: Calgary + Edmonton + Vancouver + Winnipeg 


NORTH AMERICAN CYANAMID LIMITED 
160 Bloor Street East, 
Toronto 1, Ontario, Canada 


CYANAMID DE MEXICO, S.A. 
Apartado No. 26012, Mexico 12, D. F., Mexico 


YANAMID PRODUCTS, LTD., Bush House, 
Aldwych, London W. C. 2, England 


SOUTH AFRICAN CYANAMID (PTY.) LTD., 
P. O. Box 7552, 
Johannesburg, Union of South Africa 


E. P. CADWELL, Belen 1043, 
Of. 6, Lima, Peru 


G. B. O'MALLEY 


277 Little Collins St., 
Melbourne C. 1, Australia 


Cable Address — Limenitro, New York 


CYANANMID 


REAGENT NEWS 


“ore-dressing ideas you can use” 


FROTHER PROBLEM? 


Why not try 
AEROFROTH® 65 Frother? 


This synthetic water-soluble frother is finding wide acceptance through- 
out the world as a replacement for conventional pine oil, cresylic acid 


and alcohol frothers. 


ArrorrotH 65 Frother is a non-promoting frother that is usually fed 
as a water solution thereby allowing very accurate control of feed 
rates. It is very effective at dosages only 4 to \ as large as with con- 
ventional frothers. It works very well in high lime circuits as well as 


in neutral or slightly acid circuits. 


Typical reports from Cyanamid field engineers on the use of this 
product are: 


“Copper property treating 220 tpd formerly used 0.5 Ib. 
cresylic acid per ton. Replacement of cresylic with only 0.014 
lb. AEROFROTH 65 Frother per ton resulted in substantial 
reduction in frother costs with same metallurgy. 


“Mexican gold-copper operation treating 550 metric tons per 
day had been using methylamy] alcohol at rate of 0.5 lb. per 
ton. Phenomenal reduction in frother consumption occurred 
with the use of only 0.005 lb. per ton of AEROFROTH 65 
Frother. Furthermore, gold recovery in copper concentrate 
(desirable at this operation) was increased by over 5%.” 


A note to our nearest office or field engineer will bring you a sample 
of AERorRoTH 65 Frother. 


AMERICAN CYANAMID COMPANY 


MINERAL DRESSING DEPARTMENT 
3O ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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Processing iron ore, copper ore and 
cement mill clinkers gives a real 
workout to ball or rod mill parts 


For top grinding efficiency, liners 
of numerous designs found in 
many leading makes of ball and rod 
mills are cast from special Amsco 
Alloy steels. These wear-tough 
steels are specially engineered to 
give the highest resistance to 
wear from abrasion and impact. 

Amsco engineers and metallur- 
gists have long co-operated with 
the manufacturers of ball and rod 


mill equipment to provide the right 
wear-resistant liner alloys and the 
advanced design features that will 
insure top mill performance. 

If you have a problem with fast- 
wearing and costly mill liners, 
Amsco can recommend the right 
solution for you...in either special 
alloys or manganese steel. 


Why not contact your ball or rod 
mill manufacturer's representative 
today and inquire about longer 
wearing Amsco Ball or Rod Mill 
Liners? 


wae. 


Amsco Alloy Ball and Rod Mill Liners 


For longer mill life specify AMSCO- 
BALL AND ROD MILL LINERS 


Standard Allis-Chalmers diaphragm ball mill equip- 
ped with Amsco Alloy Liners. 


ANAS CO 


American Manganese Stee! Division - Chicago Heights, tl. 
OTHER PLANTS IN: DENVER, LOS ANGELES, NEW CASTLE. DEL.. OAKLAND, CAL., ST. LOUIS: JOLIETTE, QUEBEC 


| 
: 
| Brake Shoe 


Replaceable 
Cartridge Mechanism 
Cuts Downtime 


HANGING this screen mechanism is as simple as 
changing a battery in your car. All you do is re- 
move four bolts and slide out the entire mechanism. 
The cartridge mechanism gives you the added advan- 
tage of taking it to your maintenance bay or shop where 
all facilities are handy and maintenance costs are lowest. 
If your process involves a multiple installation, it is 
highly profitable to keep a replacement mechanism in 
reserve. Slip one out, slide another in. Keeping pro- 
duction flowing is as easy as that. 


Run-of-Mine i 
‘4 SCALPING 


Other Maintenance-Reducing Features 
The proven simplicity and record-low maintenance of 
two-bearing design . . . largest, most sturdy bearings ever 
installed on a vibrating screen . . . multiple (two sets per 
corner) steel support springs that prevent transfer of vi- 
bration to structure even when materials stick to screen 

. . sealed-in mechanism with single grease seal on drive 
side that eliminates multiple possibilities of dirt infil- 
tration — all these features keep maintenance cost low. 


For complete information, see your nearby Allis-Chalmers representative or write for 
Bulletin 07B8368. Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wis. 


ALLIS-CHALMERS 
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IN 45 SECONDS 


Working near Eau Claire, Wis., on a highway relo- 
cation job, L. G. Arnold, Inc., cut cycle times and 
boosted yardage with a Caterpillar D9 Tractor push- 
loading a CAT* DW21 and No. 470 Lowbowl Scraper. 


On a round-trip haul of 3 miles they averaged 100 
cu. yd. per hour—4 heaped loads of 25 cu. yd. each. 
Loading time on overburden, with the mighty D9 
pushing, was an average of only 45 seconds. 


Phil Dudenhoefer, grade superintendent for L. G. 
Arnold, Inc., says, “I’ve got both feet right in the dirt, 
where I record output and performance of every 
machine. With the D9 as pusher, the DW21-No. 470 
unit is outproducing by far any other equipment on 
the job.” 


That experience has been shared by hundreds of 
owners, as more and more D9 Tractors have gone to 
work in borrow pits or on stripping operations. For 
fast loading you simply can’t beat the D9, with its 
320 HP at the flywheel and maximum drawbar pull of 


BEAR IN THE BORROW PIT 


THIS D9 LOADS SCRAPERS 
WITH 25 HEAPED YARDS 


& 

& 


fre 


Phil Dudenhoefer, grade superintend- 
ent, knows from production charts that 
the D9 pusher loads more yards faster, 
at lower cost. 


98,000 pounds. Power-boosted controls and excellent 
visibility make this giant one of the easiest of all trac- 
tors to operate. It’s available either with torque con- 
verter or direct drive with oil clutch. Maintenance is 
easy, too. And it’s ruggedly built to lick the world’s 
toughest jobs. 


Your Caterpillar Dealer can show you actual per- 
formance records of higher production at lower cost 
per yard. He’ll give you a demonstration right on the 
job. And he stands behind the long life of every ma- 
chine with reliable service and parts you can trust. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR’ 


“Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


we. 


tte 


~ 


; 
>. 
4 
work 


Comstock Iron Ore 


MINING 


engineering 


Moved Via Push Button 


NEWS 


Iron ore is stockpiled at the rate of 1000 tph. Two storage belt conveyors and traveling belt conveyor stackers stockpile ore by 
grade as it is received from the mine. On reclaiming, high grade can be blended with low grade to meet blast furnace needs. 


Colorado Fuel & Iron Corp.’s Com- 
stock mine at Iron Mountain, Utah 
employs a highly flexible system of 
belt conveyors for stockpiling and 
blending its varied grades of iron 
ore. 

Ore is first stripped from an open 
pit, shovel-loaded into 34-ton rear- 
dump trucks, and delivered to a 
crushing plant. Here the ore is 
scalped, crushed, stockpiled and 
later blended, sized, and loaded into 
railroad cars for shipment to the 
CF&I steel mill at Pueblo, Colo. 

Ore to be stockpiled is stacked by 
grade into two long storage piles by 
parallel belt conveyors and traveling 
stackers. Storage is controlled by 
one man stationed at the top of the 
screening tower. There push buttons 
activate seven belt conveyors, a vi- 
brating screen, two traveling stack- 
ers, and a number of gates and 
chutes. 

From the crusher, ore comes via 
belt to the screening tower where it 
can be directed to a shuttle con- 
veyor, a vibrating screen, or to a 
conveyor leading to the car loading 
pocket. The shuttle can discharge 
onto either of two belts which carry 
ore to the traveling stackers. 

The stackers are track-mounted 
and self-propelled. They can be po- 
sitioned at any point along 250 ft of 
the storage pile and they travel at 
50 fpm. 

When ore is to be sized before 
storage, it is directed to the vibrat- 
ing screen which sizes to three class- 
ifications. Any two sizes can be sep- 
arately stockpiled and the third de- 
livered directly to the car loader. 


A flow selector switch permits dis- 
tribution of various grades of ore to 
storage conveyors and car loading 
conveyors in a variety of combina- 
tions. 

When ore is to be reclaimed from 
storage it is withdrawn through two 
tunnels beneath the piles. Two trav- 
eling variable speed feeders draw 
ore from any of 11 gates in each 
tunnel and conveyors carry it to the 
loading pocket for shipment. It is 
thus possible to mix four grades of 


= 


ore, from four parts of the two stor- 
age piles, in proportions to meet 
blast furnace demand. 

A single feeder can operate at 
1500 tph. If two or more feeders are 
used, speed and capacity are reduced. 

At the loading pocket —%-in. ore 
passes through a vibrating screen in- 
to one bin and oversize flows over 
into a second bin. The two bins are 
positioned over two railroad tracks, 
so that two cars can be loaded at the 
same time with both sizes of ore. 


Ore from stockpile is discharged onto car-loading belt conveyor that passes beneath 
screening tower on its way to loading pocket. Material from crusher can bypass stock- 
pile and load directly onto car loading conveyor through chutes in transfer house. 
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fig COMBINATION 
THAT GETS 
RESULTS 


Take Naylor Spiralweld pipe 
for ease of handling and in- 
stallation ... add one-piece 
Naylor Wedgelock cou- 
plings for the fastest, sim- 
plest connections... and 
you have the last word in 
dependable, economical pipe 
lines for air, water, tailings, 
hydraulicking and materials 
handling service. For the 
complete story, write for 
Bulletins 507 and 513. 


NAYLOR PIPE COMPANY | Eastern U.S. and Foreign Sales Office: 
1256 East 92nd Street, Chicago 19, lilinois 350 Madison Ave., New York 17, New York 


152—MINING ENGINEERING, FEBRUARY 1957 


{i 
« 
be 
: 


TRUCO PILOT BIT 


TRUCO IMPREGNATED 
CORING BIT 


DOWN 66% 


Cost per foot drilled 
DOWN 37.7% 


Carats used 
DOWN 22.4% 


Footage per bit 
UP 54% 


Random purchase of diamond bits proved ex- 
tremely costly in the early days of long blast 
hole drilling in limestone at The Warner 
Company’s Bell Mine, Bellefonte, Pa. So, tests 
were conducted to provide data for bit 
performance analysis. 


The analysis showed that the pilot type, 
non-coring bit delivered highest footage, 
highest diamond salvage and lowest cost per 
foot drilled. It also indicated the advantages 
of working with ome manufacturer in devel- 
oping a bit tailor-made to the job. The Truco 
bit was adopted and developed through pro- 
gressive stages of improvement to the present 
level of performance which is remarkable by 
any standards. 


One Truco bit had drilled 27,560 feet of 
hole when it was taken out of service to be 
studied. That footage is exceptional but foot- 
ages of 10,000 to 12,000 feet per bit are 
not uncommon, 


Cost per ton for drilling 


DRILLING COSTS HIGH? Read this— 


27,560 FEET WERE DRILLED 
by this Truco bit before it was 
retired from service for study 


These studies have been continuous and 
cover type of bit, carats per bit, diamonds 
per carat, carats used per bit, salvage per 
bit, footage drilled per bit, bit cost, cost per 
foot drilled and cost per ton. They are, there- 
fore, complete and factual and the informa- 
tion they yield has paid off. If you'd like to 
have a more detailed report of these studies, 
we'll be glad to send you a copy. 

And, if drilling costs are your responsibility, 
maybe you should talk to the Truco Diamond 
Drill Bit man, Very likely he can help you, 


“Cast Per 
Fost Foot Cot 
Year _ ha Drilled Salvage Per Ton 
Ist 3630 20089 67.7 0.0122 0065 
00085 68.1 0.0111 0041 
4300 90084 69.6 0.0110 ‘0032 
4th 5590 67.7 0.0076 0022 
vp 


TRUCO DIAMOND BITS 


by 


WHEEL TRUEING TOOL COMPANY 
3200 W. Davison Avenue, Detroit 38, Michigan 


WHEEL TRUEING TOOL CO. OF CANADA, LTD. 
575 Langlois Avenue, Windsor, Ont., Canada 


FINEST QUALITY 
DRIAL BORTZ 


\\ 

: 
TRUCO CORING BIT 

REAMING SHELLS 
TRUCO STANDARD 
| 


Conveyor Belt Vessel Loader 


A new system of 25 shuttle belt 
conveyors is planned for loading 
taconite pellets at Erie Mining Co.’s 
Taconite Harbor, Minn. when this 
Lake Superior port facility begins 
operation. Belt conveyor system, de- 
signed and built by Link-Belt Co., 
permits loading as many as ten al- 
ternate hatches at one time—a de- 
parture from the conventional meth- 
od of loading ore vessels by chutes. 


Two vessels can be loaded simul- 
taneously and the complete system 
of shuttle belts for each vessel is 
operated from a central control 
tower. Pellets arrive at the dock in 
rail cars, are emptied into a storage 
bin and weighed as they are loaded 
into hatches. Each conveyor on the 
1200-ft-long dock is capable of load- 
ing taconite pellets at the rate of 750 
or 1500 LT per hr. 


Another Offshore 
Drilling Platform 


A $3%-million portable offshore 
platform was recently completed by 
R. G. LeTourneau Inc. Constructed 
at Vicksburg, Miss., the platform, 
which weighs 8 million lb in operat- 
ing trim, will be used for oil explo- 
ration in the Gulf of Mexico by 
Zapata Offshore Co. 

In operation it can lower its 145- 
ft legs to the bottom and, within a 
2-hr period, will have elevated its 


deck to the height of a 10-story 
building above the ocean floor. Tri- 
angular platform has three legs 
which are driven by electric gear- 
motors. Note the helicopter landing 
area, surrounded by safety net, on 
top of far leg. 


Smelting on Site 


MACE Furnaces 
Sintering Hearths 


Saves high transportation and 
treatment charges on your ores 
and concentrates. 


Wire or write for new catalog. 


Stendard sizes 5 
to 250 tons co- 
pecity. Working 
scale tests on ton 
lots or targer 
mode at our Den- 
ver smelter. Send 
ws analysis 
for preliminary 


report. 


TheMace Company 


FIRE CONCENTRATION METALLURGISTS ) 
2759 Bloke Street, Denver 5, Colo., U.S.A. 


‘a 
NEW, SAFE and AUTOMATIC 


Mayo Mine Car Coupler 


. .. the coupler with the mating instinct 


Mayo’s new, cast steel coupler for narrow gauge mine 
cars couples instantly on tangent or curves. Safe, self- 
centering link completely eliminates all hazards of 
hand coupling. Only a little more expensive than 
link-and-pin, it more than pays for itself by pre- 
venting accidents. If you can save one smashed finger, 
you've got these couplers paid for. Easily installed by 
bolting to existing cars. Write for Bulletin No. 21. 
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Steel Forms 
Headframes 
Muck Bins 
TUNNEL & MINE 
EQUIPMENT 
LANCASTER, PA. 


| 
: 


NEW! FRONT END LOADER 


Here’s the latest addition to the 
105 wide-range family of rugged 
earth-moving tools. 

In loading applications where 
physical and haulage conditions 
make its use more practical .. . 
here is a front end loading mechan- 
ism that gives you extra strength 
for the most severe job. 


Bulldozer 

Dozer blade attachments are de- 
signed to make full use of the extra- 
production features of the 105. In 
broad usages such as cutting haul 
roads for logging outfits . . . pion- 
eering in shale and hard rock .. . 
clearing fire paths for the Forest 
Service . . . the Eimco 105 Bulldozer 
has proven its high-capacity ability 
the world over. 


Large, double-acting hydraulic 
boom cylinders provide ample 
power to hoist loads weighing up 
to 15,000 Ibs. to full height. 
Boom and bucket controls may be 
operated simultaneously. 

To fill the big (2% yard) bucket, 
this loader develops 25,000 - Ibs. 
digging force at the lip. 40,000 Ib. 
pry-out force and 40 degree bucket 
tip-back at ground level gets full 
bucket loads, minimizes spillage. It 
carries loads close and low for 
maximum stability. 

It operates in 9’ 6” headroom... 
discharges into haulage units up to 
14. 

Exclusive features of the hydrau- 
lic system provide an extra margin 


-VERSATI 


All attachments are Eimco-built to 
standard SAE mounting dimensions 
for the basic 105 Tractor. This 
means extra performance from 
every attachment through indepen- 
dent track maneuverability . . . up 
front visibility . . . power shift 
operating ease . . . balanced design 
for maximum stability . . . quality 

for on-the-job 


built dependable 
service. 


THE EIMCO COR 


Salt Lake City, Utah—U.S.A. © 


4 


of protection against mechanical 
delays. 


Excavating Loader 


Where ‘digging is extra tough 

. and haulage provisions.can be 
adopted to take full advantage of 
overhead discharge — the. +tinte- 
proven 105 Excavating-Loader will 
give you benus loading power at 
the bucket lip and bonus dumping 
speed to accelerate the entire cycle. 

Unique contour of the fugged 
rocker arms . . . bucket design and 
smooth, steady flow of engine 
power transmitted to the bucket lip 
through the-torque converter gets 
39,200 ibs. of digging force right 
where you want if... in the pile. 
Awkward maneuvering to get into 
dumping position is eliminated in 
ideal overhead discharge applica- . 
tions. 


New York, N. Y. 
Clevelend, 


Ohio Kousten, Tex. London, 


Chicago, Wi. Sen Francisco, Collf.. El Paso, Tex. Sirminghem, Als. 
England 


Duluth, 


P 
Export Offices: Eimco Bidg., 
Minn. 
Paris, Fronce 


Gatesheod, England 
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RATION 
| 52 South St., New York City 
Kellogg, ido. Pittsburgh, Pe. Seottle, Wash. 
Milen, Italy Johennesburg, Sovth Africo 
B-239 


The Bowling Champ 


buys a custom-made ball 


because he gets 


something EXTRA 
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the profit-wise operator 


BUYS TRAYLOR 
ROTARY KILNS 
for the same reason 


Chances are Traylor has already Traylor- 
made a Rotary Kiln quite similar to the 
one best suited for the most efficient, prof- 
itable thermo-processing of your particular 
product. Sizes have been built from the 
smallest up to 12’ in diameter and 450’ in 
length. Bulletin No. 11-121 will give you 
complete details and specifications, write 
for your copy today. 


TRAYLOR ENGINEERING & MFG. CO. 
913 MILL ST., ALLENTOWN, PA. 

Sales Offices: New York—Chicago—San Francisco 

Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 


| 
j 
2 
’ 
the experts agree... there’s nothing like 
A . 
| equipment for peak performance Traylor 
—~ = leads to greater profits 


MINERS USE EIMCOS 


WHERE PROFIT DEPENDS 
ON HIGH PRODUCTION 


At exploration projects . . . and mucking low- 
grade ore where profit is realized only when high 
tonnage quotas are met — the Eimco 630 Crawler- 
Excavator is expanding production opportunities. 

Increased demand for the versatile 630 by firms 
who previously were stymied in exploration and de- 
velopment projects because of tonnage requirements 
. . . is proof that Eimcos are helping to solve this 
production problem. 


The 630 also is helping to recover large, low-grade 
ere bodies through exploration of deeper horizons. 
Areas that other underground development hasn’‘t 
touched during years of continuous mining activity, 
are now worked profitably. 

One important phase of these expansions is tough 
shaft sinking jobs. Often, occurrence of water adds to 
the already severe service conditions under which 
equipment must perform. 

But as one superintendent put it, “We haven't had 
trouble digging the last feet of any wet shaft round 
with the Eimco and it really takes punishment.” 


Working in o 26 foot diameter shaft with mine-rail concrete lining 
.«. this Eimco 630 Crawler-Excavator is saving labor and maintenance 


, operati 


This is possible because the 6,000 Ib. digging 
effort at the bucket lip gives the 630 tremendous 
crowding and digging power . . . enough to fill the 
big, half-yard bucket in any muck pile. And rugged 
construction with all vital parts protected against 
moisture and foreign material — insures long, on- 
the-job service. 

In any underground excavating job . . . the stand- 
ard Eimco 630 will permit you to increase your earning 


potential without addition of specialized machinery. 
Write today for full information! 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A. 


Export Offices: Eimco Bidg., 52 South St., New York City 


New York, N.Y. 
Cleveland, Ohio Houston, Tex. 


Chicago, 1. Sen Francisco, Collf. Paso, Tex. Dulvth, Minn. Kellegg, ide. Pittsburgh, Pe. Seattle, Wash. 
London, England 


Gateshead, England Paris, France Milan, Itoly Johennerburg, South Africa 
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costs while providing high tonnage production. Independent track 


Gardner-Denver ... Serving the World's Basic Industries 


Here’s the lightweight drilling combination 
that’s easily carried into far corners of the 
mine—enables one man to run in a remark- 
able footage record during the shift. Consists 
of the lightweight FL-48 or FL-58 Sinker 
mounted on air feed leg with feed travel of 
24”, 36", 48” or 60”. 

Lightweight Gardner-Denver drills have 
the proper combination of characteristics 
for fast drilling with tungsten carbide bits. 


Lightweight powerhouse for low-cost drilling 


May be equipped with Gardner-Denver air- 
operated water gland—throttle-controlled 
—that automatically provides water-on, air- 
on, air-off, water-off cycle. 

Feed legs available with weight-saving 
aluminum feed cylinder. Push-button bleed 
for fast retraction. Single air hose supplies 
both drill and feed leg, and all controls are 
on the drill back-head. 

Send for full details. 


GARDNER - DENVER 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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Installation of an Eimco Agidisc Filter was made by 
a large nickel producing firm after a competitive-make 
of disc-type filter could not handle a nickel ammonia 
leach residue at the required production level. 


ORDINARY DISC-TYPE 


940 sq. ft. of filter area in 10 discs. It was 
necessary to by-pass one-fourth of tonnage past 
the filter to maintain required production level. 
Processed 17 tons of concentrate per day (75% 
of tonnage required for profitable operation). 


75% production efficiency was achieved only 
through considerable manual assistance. Ex- 
cessive down time for filter tank cleaning. 


Poor cake discharge required manual assist- 
ance. Uneven cake formation. Severe classifi- 
cation rings on outer periphery of disc with 
thin, slimy cake near center. 


Capacity Was A Problem .. . 


UNTIL THIS FIRM INSTALLED 
AN EIMCO AGIDISC FILTER 


PRODUCTION 
COMPARISON 


OPERATING 
EFFICIENCY 


PRODUCT 
EXCELLENCE 


Replacement of the 8’ 6” 10 disc filter with an 
8’ 10” 10 disc Eimco Agidisc resulted in these pro- 
duction efficiencies: 


EIMCO AGIDISC 
1040 sq. ft. of filter area in 10 discs. Effi- 
ciently handles the tonnage that formerly was 
by-passed. Processes 24 tons of concentrate per 
day. With an increase of 25% in filter area, 
the Eimco has boosted capacity by 40%. 


In achieving 100% production efficiency, 
Eimco uses efforts of one man part time. 
Maintenance and labor costs are much less. 


Efficient cake discharge without manual 
assistance. Ability of Agidisc to maintain uni- 
form particle suspension has resulted in even, 
dry cake formations. 


Outstanding success of the Eimco Agidisc Filter 
prompted this firm to convert five other disc filters 
into Agidiscs. They are convinced these installations 
are securing a ton of concentrate at the lowest cost per 


dollar of investment and maintenance. 


THE EIMCO COR 


SALT LAKE CITY, 


Research and Development Division. Polatine, 


Increasing the efficiency of your plant means 
greater returns. The Eimco Research and Development 
Center is staffed and equipped to help you solve your 
filtration: problem whatever it may be. 


They'll be 


happy to assist youl 


Export Offices: Eimce Building, 51-52 Sevth Street, New 5, 


PORATION 
UTAH 
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BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD ; 


Adjustable Feed Pressure 


Automatic Water and Air for Pusher 
and Drilling Mechanism. Extra- 
Strong Blowing 


Feed Pressure Release and Retrac- 
tion of Leg 


LEG AND ONE-HAND 
GRIP-CONTROLS SPEED DRILLING TIME 


For years Atlas Copco have been the world’s largest 
manufacturers of pusher leg drills. Since 1937 when 
Atlas Copco, far ahead of any other manufacturer, 
introduced their first pusher leg drills, they have con- 
tinuously improved the design of these drills. Their 
latest development, the Atlas Copco ‘Lion’, combines 
an unequalled ease of operation together with a high 
drilling rate—both contributing to a higher footage 
per manshift. 


All controls under one hand 

The Atlas Copco Lion is the first drill to have all the 
valves which operate the drill under the control of one 
hand. Full control without having to move the hand 
from the backhead! 
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The valves are all easy to operate. By the use of only 
the fingertips the drill can be started or shut off, the 
feed can be adjusted to the pressure required, or 
retracted for an advance, and the extra air-blowing 
can be brought on to clean the holes. 

All the control handles have been designed in such a 
way that they are well protected. While using them 
the operator’s hand is never near the wall or roof of 
the drift. The Lion is the first pusher leg drill with 
controls placed for drifting. 


Retractable leg saves time 

When the leg has to be moved the feed pressure is 
easily released by squeezing the hand grip. By further 
pressure on the grip the leg retracts automatically. 


4 


2. Release of feed 
pressure and retraction retraction of leg ends 
of leg respectively. and leg receives full 
The leg moves on to feed pressure. 

new position. 


3. Ease the grip, 


When the leg is in the new position suitable for con- 
tinuous drilling, retraction stops and the feed pressure 
comes back by loosening the grip of the hand. Ail this 
can be done while the drill is still running. 


This new idea of a retractable leg enables quicker re- 
positioning of the leg and reduces the number of steel 
changes, thereby increasing footage per manshift. 
When drilling high holes it is now far easier to alter 
the position of the leg more frequently in order to 
maintain an optimal feed angle and feed pressure. 


Packed with power for deep holes 

The Lion has a drilling rate at least 30% higher than 
other rock drills of the same weight. Furthermore, it is 
designed so that it can maintain its high speed even 
when drilling deep holes. This means quickly drilled 
deep hole rounds and a faster, steadier advance. You'll 
also find that the Lion reduces fo a minimum the gauge 
wear of the bits in abrasive rock. And owing to the 
ease with which the feed pressure is released and 
brought back into action, the Lion is a handier drill to 
work with in fissured rock. 


Sandvik Coromant—the right steel for the Lion 


All Atlas Copco drills—and this goes for the Lion— 
have been developed from the earliest stages with 
Sandvik Coromant tungsten-carbide-tipped integral 
steels and detachable bits. No drill or steel developed 
separately could ever give such equivalently high per- 
formances as this drilling combination. It is today the 
most widely used in the world, responsible for drilling 
more than one billion feet per year. 


Free Demonstration! Wire, ‘phone or write today to 
any one of these offices and see the Atlas Copco Lion in 
action for yourself. 


U.S., Atlas Copco Pacific, Inc., 930 Brittan Avenue, San 


Without changing the grip of the hand the driller 
can easily position and control the machine, saving 
time and reducing fatigue. 


Carlos, California. Atlas Copco Eastern, Inc, P.O. Box 
2568, Paterson 25, N.J. 


CANADA, Atlas Copco Canada Ltd., Montreal Airport, 
P.Q. 


MEXICO, Atlas Copco Mexicana S.A., Apartado 56, 
Torreon, Coahuila. 

The ATLAS COPCO GROUP puts compressed air to 
work for the world. It is the largest group of companies 
specializing solely in the development and manufacture of 
compressed air equipment. It embraces Atlas Copco com- 
panies or agents manufacturing or selling and servicing 
Atlas Copco equipment in ninety countries throughout 
the world. 


Sttlas Copco 


Manufacturers of Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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Pusher leg moves forward with drill in full action 3 
1. Tighten your grip 
on feed pressure T? 
2 


MINING 


engineering 


POWER 


RESEARCH 


TRENDS 


RENDS’ new look this month is temporary. The 

tables on the opposite page are important enough 
to warrant this month’s change of face if the num- 
ber of questions we receive monthly are any indi- 
cation. 

Revision of the AEC Declassification Guide has 
made it possible to release data on uranium ore re- 
serves and on production subsequent to June 30, 
1955. Foreign suppliers will determine when their 
own operations are to be put before the public eye, 
but the classification clamp on U. S. production fig- 
ures before that date is still down tight. 

During 1956 the AEC discontinued the aerial 
prospecting program that was begun in 1953, but no 
stemming of exploration resulted. The AEC notes 
the following private work during the year: 


Intensive private drilling has expanded the 
boundaries and is continuing to expand the re- 
serves of the Ambrosia Lake district, northwest 
of Grants, N. M.; the Gas Hills district of Wyo- 
ming; Monument Valley, northern Arizona; and 
the northeast Washington area. Noteworthy 
developments in outlying districts were further 
discoveries near Lakeview, Ore.; in the Pryor 
and Big Horn Mountains in Montana and Wyo- 
ming; in the Gunnison area of Colorado; and in 
the Texas Gulf Coastal region. There has also 
been continued activity in the lignite areas of 
North and South Dakota, although these areas 
have not indicated the potential originally an- 
ticipated after their discovery in 1954... 


Twelve uranium mills are in operation at present, 
and these (except for the AEC unit at Monticello, 
Utah) represent an estimated $50 million in private 
investment. Projected mills will cost over $35 mil- 
lion and the AEC has received proposals from sev- 
eral companies to build still more plants. 


once ny research, at government expense, is 
currently a $2.7-billion undertaking yearly. 
More and more of this industrially important infor- 
mation is being put into the hands of private indus- 
try, for the mere cost of reproduction and handling, 
through the Office of Technical Services, U. S. Dept. 
of Commerce. 

Besides research reports, OTS publishes abstracts 
of patents that may be used non-exclusively and at 
no cost. In some fields subject catalogs of available 
data have been prepared. In addition two monthly 
bulletins cover published items that are newly of- 
fered. From 300 to 600 reports are described each 
month in the bibliography U. S. Government Re- 
search Reports; and the other publication, Tech- 
nical Reports Newsletter, gives details on 15 to 20 
reports of the widest general value. The first- 


mentioned monthly cost $6 per year, and the News- 
letter is available at $1 per year. Both publications 
may be ordered from the Superintendent of Docu- 
ments, U. S. Government Printing Office, Washing- 
ton 25, D. C. 
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ANGING on a state decision for or against sup- 

plying Reynolds Metals Co. with a block of 
electric power from the St. Lawrence hydroelectric 
project is the tentative plan for an $88 million alu- 
minum reduction plant in upstate New York. The 
problem in approval lies with varying political 
opinion on whether the area would best be served 
by distributing a given amount of power through 
a contract with Reynolds, or if more and diversified 
industrial projects could be attracted to the area. 
If the legislature grants the needed power New 
York will make another big jump in its aluminum 
processing capacity. The proposed plant, to be 
located seven miles from the Alcoa plant at Mas- 
sena, N. Y., would have an annual output of 200 
million Ib. Reynolds’ total annual production would, 
in turn, be raised to approximately 700,000 tons. 


TEELMAKING capacity of the U. S. during 1956 
increased to the highest level yet reached, 133,- 

459,150 net tons, according to B. F. Fairless, presi- 
dent, American Iron & Steel Institute. The new figure 
is an increase of 5,096,060 tons over the previous 
year and the American steel industry can now pro- 
duce more than 40 pct of world output, he said. 

Capacity has been increased for each of the ten 
years past, and is 45 pct higher than at the end of 
World War II. Since the war, it is estimated, more 
than $8 billion has been spent by iron and steel 
companies for new equipment and construction. 

Other producing facilities expanded and improved 
in support, said Mr. Fairless. Raw material supply 
has increased. Blast furnace capacity went up 1,332,- 
720 net tons during 1956, and as of Jan. 1, it is 
rated at 86,817,950 tons annually. Coke oven capac- 
ity is now rated at 72,970,980 tons a year. Weekly 
capacity of ingots and steels for castings is now 
2,559,490 net tons. 


LS of electric power means development slowed 
all out of proportion to the potential of many a 
remote area of the world. Construction of generat- 
ing plants for large-scale harnessing of water power 
or for the use of huge quantities of fuel are highly 
economical in the long run. But what is needed in 
inaccessible areas is a power facility that may be 
put to use with speed and minimum trouble. The 
solution that still another company has been noted 
investigating is a miniature plant that will use 
nuclear energy for the generation of electricity. The 
plant envisioned will be small and easily trans- 
portable. It is not expected to be a cheap source of 
power, but the time it can save in start-up work 
will more than compensate for the expense. A min- 
ing enterprise with several of the units might even 
specialize in developing the roughest hinterland. 


DOMESTIC URANIUM PRODUCTION AND ORE RESERVES 


Uranium Ore and Concentrate Production 


1955 
July-December 


1956 
January-June 
July-December 


Total 1956 


* Last quarter estimated. 
** December estimated. 


Tons Uranium Ore 


840,000 


1,340,000 
1,660,000° 


3,000,000 


Uranium Ore Reserves* 


Area 


New Mexico 
Utah 
Colorado 
Arizona 
Wyoming 
Washington 
Others 


Total 


bs | 


* Estimated domestic reserves of measured, indicated, and inferred ore as of Nov. 1, 1956. 


Uranium Mills in Operation 


Name 


The Anaconda Co. 

Atomic Energy Commission* 
Climax Uranium Co. 
Kerr-McGee Oil Industries Inc. 
Mines Development Inc. 
Rare Metals Corp. 

Union Carbide Nuclear Co. 
Union Carbide Nuclear Co. 
Uranium Reduction Co. 
Vanadium Corp. of America 
Vanadium Corp. of America 
Vitro Uranium Co. 


* Operated by National Lead Co. 


Location 
Bluewater, N. M. 
Monticello, Utah 


Uranium Mills Projected 


Name 


Atomic Fuels Extraction Co. 
Dawn Mining Co. 

Gunnison Mining Co. 
Homestake-New Mexico Partners 
Lost Creek Oil & Uranium Co. 
Lucky Mc Uranium Corp. 

Trace Elements Corp. 
Texas-Zinc Minerals Co. 


Union Carbide Nuclear Co. 


* Including ore fed to concentrating plants. 


Location 
Bedrock, Colo. 
Ford, Wash. 
Gunnison, Colo. 
Grants, N. M. 
Split Rock, Wyo. 


Fremont County, Wyo. 


Maybell, Colo. 
Mexican Hat, Utah 
Rifle, Colo. 


Total 


Rated Ore Capacity (tpd) 
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Tons UO, 
1600 
3400 
3400** 
6000 
_ Tons Pet UO, Pet of Total Ore 
41,000,000 68.4 
7,500,000 12.5 
4,100,000 68 
2,600,000 43 
2,300,000 38 
1,500,000 25 
1,000,000 17 
| 60,000,000 100.0 
Grand Junction, Colo. 
Shiprock, N. M. 
Edgemont, S. D. 
Tube City, Ariz. 
Uravan, Colo. 
Rifle, Colo. 
Moab, Utah 
Durango, Colo. 
Naturita, Colo. 
Salt Lake City 550 
Total 8960 
200 
400 
200 
750 
400 
750 
300 
1000° 
4775 


Earliest producer on the Colorado Plateau, Climax 
Uranium uses Dorr-Oliver equipment for key classi- 
fication, thickening and filtration steps throughout 
the flowsheet. The initial sand-slime separation is 
made in a 74 pocket Dorrco Jet Sizer. Feed to the 
unit is 400 TPD of all 28 mesh material which is split 
at 150 mesh. A hindered settling classifier, the Dorrco 
Jet Sizer utilizes an overhead, removable hydraulic 
water distribution system which eliminates costly 
constriction plate construction. Adjustments to 
changes in feed composition are automatic to 
insure constant pulp density and product quality. 

Sizer spigot product goes to leach tanks and sizer 


"Closeup of 
4 Jet Sizer at 
ax tok 


This 65" dia. 


Thickener thickens 


returns 


we 


overflow (— 150 mesh) to a 65’ dia. Dorr Thickener. 
Thickener overflow is returned for re-use and under- 
flow is sent to process. A 50’ dia. and 24’ dia. Dorr 
Thickener are also installed at Climax along with a 
number of Dorrco VM Pumps. 

In the leaching section an 11’6” x 12’ Oliver 
Panel Filter performs a liquid-solids separation on 
the leached uranium ore. Employing a floating cake 
discharger, the Pane! Filter is ideal for handling slow 
filtering products forming slimy cakes. 


For more information on the complete line of D-O equipment for the iy industry, 


write for a copy of bulletin No. 2200. Dorr-Oliver Incorporated, Stamford, 


‘onnecticut 


Yorn 
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Here is a new 
technique 
for recovery 
of values 


A new economical method for additional recov- 
ery was developéd in 1954 at this Mesabi Range 
iron ore beneficiation plant by the use of Krebs 
Cyclones. A battery of 10 Model EE20-9B inte- 
gral two stage Krebs Cyclones* handles 5840 
gpm (281tph) with the primary overflow reject- 
ing paint slime and the secondary overflow re- 
jecting fine sizes high in silica and low in iron. 
This is an exceptionally sharp split. Upgrading 
from 20.75% Fe to 34.72% Fe into crystalline 
sizes makes an ideal feed for the subsequent con- 
centration to required grade. 

’ This recovery technique has now been adopt- 
ed by 14 other iron plants throughout the world 
and has also been applied to tailings from plants 
handling ores of chrome, manganese, copper, 
lead-zinc, tin, tungsten, gold-silver. 


We invite you to consult us on the advantages 
of Krebs Cyclones to your operations. 


*Patented 
KREBS INTEGRAL TWO STAGE CYCLONE 


PRODUCTS 


EQUIPMENT ENGINEERS 
41 SUTTER STREET SAN FRANCISCO 4, CALIFORNIA 
Manufacturers of Krebs Cyclones, Valves and Clarkson Feeders 
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... built to meet the exacting requirements 
of the MINING INDUSTRY 


NORDBERG MACHINERY is the result of 
specialized engineering skills aided by unsurpassed 
manufacturing facilities. For over half a century 
Nordberg has produced heavy machinery for the 
mining industry, which has become well known 
all over the world for its advanced engineering, 
excellent construction, high efficiency and depend- 
able service. 


Included in this broad line of heavy machinery 
is the complete line of Nordberg Grinding Mills, 


designed and built to meet the most exacting re- 
quirements of the mining industry . . . for wet or 
dry grinding of metallic and non-metallic minerals, 
and in other processes where friable material must 
be comminuted to fine sizes. 


Nordberg Grinding Mills are manufactured in 
sizes ranging from 6 to 13 feet in diameter and up 
to 50 feet in length. Types include Ball, Pebble, 
Rod, Tube and Compartment Mills. 

Write for further information. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


Typical Nordberg dry grinding Rod Mill, 
measuring 10’-6” in diameter by 16’ in length, 
for ore processing service. Mills of this type are 
in wide use in the mining industry, delivering 
maximum output at lowest possible cost. 


®@ View showing discharge end of Nordberg 
10’-8” x 17’ wet grinding Ball Mill with Scoop 
Feeder. Whether wet or dry process, open or 
closed circuit operation, there is a Nordberg 
Grinding Mill built for the job. 


SYMONS 


NORDBERG DIESEL © DUAFUEL® and Hm 
GYRATORY CRUSHERS 


SPARK-IGNITION GAS ENGINES 


SYMONS 
CONE CRUSHERS 


NORDBERG 
KILNS AND COOLERS 


NORDBERG SYMONS VIBRATING 
MINE HOISTS GRIZZLIES AND SCREENS 


Me 


® Four Nordberg 10%’ x 16’ Rod Mills and 
eight Nordberg 102’ x 14’ Ball Mills installed 
in a large concentrating plant for the reduction 
of hard, abrasive taconite iron ore. 


MACHINERY FOR PROCESSING ORES and INDUSTRIAL MINERALS 
NEW YORK SAN FRANCISCO ST. LOUIS DULUTH 


SYMONS... 


A REGISTERED NORDBERG TRADEMARK 
KNOWN THROUGHOUT THE WORLD 


© 1956, Nordberg Mfg. Co, GM-156 
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What a ‘killer’ this complex chemical is turning out to be! 
And quite impartial as to its victims: — houseflies, barnflies, 
fruitflies, aphids, mites, ants, beetles, chinch bugs, roaches, 
ond many other pests that bother man and beast. It kills 
them dead! 


As with the former chemicals which made such notable head- 
way in man’s fight to subdue these destructive pests, Sulphur 
is very much in the picture—here is one of the many varia- 
tions of the benzene ring ...the Diazindn Formula. That 
letter ““S'’ tied in with the letter “P’’ discloses the all-impor- 
tant thiophosphate. 


yr tee 


Sulphur, often called one of the Four Pillars of the Processing = 


Industry, is benefiting mankind in many ways. None is more eden 
important than that of controlling crop-destroying pests. 


*A product of the Geigy Chemical Corporation. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N.Y. 
811 Rusk Avenue, Houston 2, Texas 


@ Newgulf, Texas @ Spindietop, Texas 


Sulphur Producing Units . moss Biuff, Texas © Worland, Wyoming 
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Rib-Type 
MOTORS 
1 to 100 hp 


Allis-Chalmers offers rib 
construction in all enclosed 
motors from 1 to 100 hp 
(through frame 505). To 

d out more about A-C 
motors, contact your near- 
by A-C distributor or dis- 
trict office, or write Allis- 
Chalmers, General Prod- 
ucts Division, Milwaukee 
1, Wisconsin. 


Apply the many cost-saving features of 
Allis-Chalmers deep rib motor in a vari- 
ety of processes . . . both indoors and out 
Here’s why these motors offer more 
dependability in quarrying and mining 
operations: 
MORE Cooling Surface — Rib-type de- 
sign provides reserve cooling capacity — 
an important factor in dirty locations. 


MORE Iron — Cast-iron frame and ex- 


from Allis-Chalmers... 


Dependable POWER 


for Ore and Rock Processing 


ternal parts assure greater rigidity and 
resistance to corrosicn. 


MORE Copper — Greater use of copper 
increases electrical life. 


MORE Lubrication Provisions — Large 
grease reservoirs surround bearings. Pro- 
vision made for in-service lubrication ~— 
important where moisture or corrosive 
vapors contaminate grease. 
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Lime > 

Calcined Coke 

Dead Burned Dolomite 
Nodulizing and Augiomerating 


Kennedy 9 x11'x350’ Rotary Kiln being installed in 
Wet Process Cement Plant. 


In use throughout the world by many of the largest producers of the materials 
Which are Vital in tedoy's industrial program, Kennedy Kilns are designed to 
Gperate economically, efficiently under all conditions with lowest maintenance 
costs. Built in ot 


Cement—Wet Ol D Pr ocess q 
eee 
mee 
pat 
rt 
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FOR FUEL ECONOMY, ~ 
KENNEDY KILNS 
CAN BE SUPPLIED WITH 


ennedy Multivane Recuperator / 


-Grudex External Preheater 


External Stone Preheater 


Two, 10’x173’ Kennedy Rotary Kilns, in Dry 
Process Cement Plant. 


: 
4 
- 
« 
> af Kennedy, 11'x375° Rotary Kiln in Wet Process Plant. 
Two, 11'x375’ Kennedy Rotary Kilns in 
day. Wet process Cement Plant. 
a 
ES 
Send for literature ...today! i 
[MAN | ENGINEERING CORPORATION 


GROVER HOLT 


AIME President 1957 
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ROVER J. HOLT, member of the Institute since 1941, was born in Northwood, 

N. D., in 1894. After receiving a B.S. degree in mining engineering in 1916 from 
the University of North Dakota, he became a research fellow in metallurgy at the 
University of Utah and last year was awarded the honorary degree of Doctor of 
Engineering by the Michigan College of Mining & Technology. 

His career has provided professional contact with a wide range of the mineral 
industry—from western nonferrous operations to all aspects of iron ore and its prep- 
aration for blast furnace use. 

During World War I he served with the AEF as a Lieutenant, U. S. Army 
Engineers, and following this service spent two years in the Bunker Hill & Sullivan 
smelter and underground properties at Kellogg, Idaho. 

* In 1920, Mr. Holt joined U. S. Steel Corp. as a mining engineer and has made 
the Lake Superior iron range region his home area ever since. Here his activities 
have covered the full scope of mining and beneficiation in the areas of operation, 
research, and finally overall management. 

He became assistant to the vice president of Butler Brothers in 1930 and during 
the next decade was active in pointing out depletion of reserves of direct shipping 
iron ore, and in developing methods to process lower grade reserves. 

In 1940-1941 he designed the first sink-float installation using ferrosilicon media, 
which was placed in operation at Butler’s Patrick plant, and also presented the first 
paper on the application of this process at an AIME session during that period. 

One credo for the engineer says, “First be sure, then go ahead.” The ability to 
determine the crucial point—when you are really sure—is the mark of a doer, not 
the dreamer. The doer must also have the facts. Mr. Holt has not only pioneered 
in iron ore research himself—he early recognized its importance to development of 
the remaining reserves of our basic raw materials for the making of steel. 

They tell one story that perhaps best defines the difference between the dedi- 
cated researcher after knowledge for its own sake, and the engineer who must bal- 
ance the search for the truth with the need for action. It seems that Grover Holt 
and one of his top technical people were riding across the Minnesota farm country 
when they passed a flock of sheep. Mr. Holt commented that the sheep had recently 
been closely sheared. The research man agreed—with qualifications—“At least they 
are on this side.” 

Mr. Holt joined the Cleveland-Cliffs Iron Co. as Chief Engineer in 1942, becom- 
ing Manager, Minnesota Mines, in 1950, and General Manager of Mines for Minne- 
sota and Michigan in 1953. Here his role has been that of a builder. During this 
period CCI established a beneficiation laboratory, and from work done there and in 
the Engineering Dept., a succession of plants have sprung up to treat Minnesota and 
Michigan low grade ores. 

In first seeing the problem: diminishing reserves of direct shipping ore, and 
then taking the steps to meet these problems, Grover Holt has an outstanding record 
of participation in first steps. During the 1930’s he joined the few who spoke out at 
that time about the ore needs of the future; before World War II he delivered the 
first paper on the corner stone process of intermediate grade ore beneficiation: heavy 
media, now used almost universally on the range and elsewhere for coarse ore con- 
centration. 

In 1943 CCI was one of the first companies to build a new laboratory to tackle 
beneficiation problems. Also, more recently the CCI company in Michigan put into 
operation the first commercial iron ore flotation plant. 

Foresight without the ability to plan ahead is of little value. It is perhaps signi- 
ficant CCI’s plants of recent years have had ample and detailed testing, development, 
and planning behind them. 

At a turning point in AIME development, Grover Holt comes well prepared to 
the task of the Presidency. Having played a major role in drafting the new By- 
laws, he brings a unique background to a unique opportunity. His will be the task 
of guiding the first and formative year of operation under a new pattern which he 
helped design. 

For the future, ways must be found to take advantage of the flexibility of the 
three-society framework, while retaining the values of the stability and strength of 
the Institute. Foresight and ability to plan for the future will stand AIME in as good 
stead as it has the iron ore industry. 

Mr. Holt lives in Ishpeming, Mich., where he occasionally has an opportunity to 
take advantage of the excellent local hunting and fishing facilities in that area. 
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Out where performance 
alone is not enough! 


Near Butte, Montana, a CAT* DW20 Tractor 
works on a haul road at an open-pit copper mining 
operation. The road, half a mile long and 60 feet 
wide, had to go in fast. So a pair of DW20s with 
Scrapers dumped some 1600 cu. yd. of dirt per 8-hour 
day, and did it day in, day out till the job was done. 


And that’s the point: day in, day out till the job 
is done. For, on the hard jobs, performance alone, 
while mighty important, is not enough. 


Sure, DW20 units give superior performance. Big 
capacity. Load easily. Big rimpulls that overcome 
grade and rolling resistance on rough roads. Ejection 
that gets rid of any kind of material quick. And, of 
course, high speed. 


But the DW20 does more than a good job. It stays 
on that job. It shrugs off the down time that hurts you 


in your cost-per-yard figure. Your Caterpillar Dealer 
is ready with facts and figures to prove that the built-in 
durability of the DW20 means dollars and cents to you. 
He’s ready, too, with expert service—and with replace- 
ment parts you know you can trust. 


P.S.: Your Caterpillar Dealer will demonstrate the 
DW20 on your job, at your say-so—with any of its 
famous running mates: the new No. 456 Scraper with 
LOWBOWL design; the Athey PH20 Wagon specifi- 
cally designed as an economical coal hauler (56 cu. yd. 
heaped load); and the Athey PD20 side dump Wagon 
with a heaped capacity of 25 cu. yd. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


Tractor Co. 


‘ 
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Annual Review 


Underground Mining 

Mining companies continue to introduce new 
techniques—Brower Dellinger, Manager of Mon- 
ticello plant, National Lead Co. Inc., Monti- 
cello, Utah. 


Mining Geology 


The Editorial Staff takes More money was being spent and more people 
were engaged in research than ever before—P. 


pleasure in dedicating W. Guild, Geologist, U. S$. Geological Survey 
this Annual Review issue Washington 25, D.C. 


to E. H. Robie, AIME Beneficiation 


Shortage of competent young engineers and tech- 


Secretary, retired. The 


AIME Directors’ com- nicians is stunting the natural growth of theoreti- 
memoration of his 25 cal investigation in the field of mineral beneficia- 
years service to the Insti- tion—Norman Weiss, Milling Engineer, Ameri- 


can Smelting and Refining Co., Salt Lake City, 
tute appears on page 272. Utah. 


Geophysics and Geochemistry 


In exploration it has been found that geophysics 
and geochemistry are not in competition with 
each other, but rather, offer supplemental infor- 
mation—Ralph C. Holmer, Chief Geophysicist. 


Coal 


The need for intensified research is stressed with 
comparison to the percentage expended on re- 
search in other industries. Mechanization con- 
tinues to move ahead, entering still more complex 


phases. 

Open Pit 

East or West the problem is the same—finding 
the most efficient way to do a massive and selec- 


tive earthmoving job, while handling the most 
difficult and abrasive of natural materials. 
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Underground Mining — 


The Trends in 1956 


Edited and Compiled by Brower Dellinger 


General Manager, National Lead Co., Inc. 


U mining trends for 1956 continued steadily 
e We uphill, technique and equipment advanced 
with the pull, and exploration and development of 
once mined districts attracted more attention than 
new areas. Expansion of the Ambrosia Lake district 
in New Mexico more than doubled known uranium 
ore reserves, and production began from several of 
the large new ore discoveries. In Canada the up 
trend was more spectacular, especially in exploration 
and development. 

To combat increasing problems arising from high 
labor costs, taxes, low grade orebodies, and dwind- 
ling discoveries, manufacturers and mining com- 
panies have continued to introduce new techniques 
and new products—reamer bits for enlarging small 
holes drilled by jacklegs, whup d’whups for drift 
mucking, Cryderman machines and over-the-head 
small crawler-type machines for shaft mucking, the 
20-ton TL 220 four-wheeled tractor trailer unit for 
underground haulage, inertia-type dust collectors, 
roof bolting in conjunction with chain link fencing 
for wall support, wooden roof bolting using com- 
pression support of ground for wall support, and 
new one-use carbide bits. 


by Hugh Steele 


San Manuel Copper Corp. 


Only in neglecting to establish a sound mineral 
policy has the country failed to keep pace. It is of 
grave concern to the mining industry that the U. S. 
has changed from a raw material exporting nation 
to an importing nation, and help is needed to formu- 
late a long-range policy that will stimulate domestic 
exploration and development. This policy must in- 
corporate a revision in depletion allowances, the 
right to charge exploration costs against income, and 
a free start-up period of at least three years for new 
mines. Many major companies have been forced 
into diversification and investment in foreign fields 
to protect assets and stockholders. 


In Canada the mineral industry reached its great- 
est peak in history, production exceeding $2 billion. 
In uranium alone tremendous sums were raised by 
loan and bond issues for development and produc- 
tion. Nickel, lead, zinc, and copper expanded at ever 
increasing rates, and even gold mining, with all the 
hardships, managed to maintain production. The fair 
treatment received from the Canadian government 
cannot be minimized in helping to reach these 
achievements. 


Arizona—New Mexico 


Production from the underground mine, Miami 
Copper Co., for the year 1956 came from the low 
grade orebody. Scheduled production was 12,000 
tpd, 6 days per week, on a two-shift basis with a 
skeleton maintenance crew on C shaft. 

The shape of the orebody is such that it must be 
mined on three levels, the 570, 720, and the 900. 
Haulage is on the 1000 level. On the 570 and 720 
levels lateral transfer from the two lower levels to 
the ore passes is effected by 36-in. conveyors. 


All stopes, with the exception of one full gravity 
stope, are being pulled with scrapers into transfer 
raises which either feed onto the belt conveyors or 
into 4-ton haulage cars. 

Magma Copper Co. is continuing exploration of 
the East Replacement orebody by diamond drilling 
the downward extension to about the 3600 level. 
The upward extension above the 2800 level and west 
of a major cutoff fault are being explored and de- 
veloped by raises. 
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Application of jacklegs in drilling is increasing 
both in stopes and drifts. Extensive testing is be- 
ing done on the use of the single-use tungsten car- 
bide bit and carburized drill rods. 

Rock bolting is increasing, mainly in drifts and 
stations. The use of chain-line type fencing with the 
rock bolts is proving satisfactory in many places. 


San Manuel Copper Corp. has, at the present time, 
five full gravity blocks and one slusher-type block 
in operation. Present mine production is more than 
20,000 tpd. 

Stope development is continuing at the scheduled 
rate of progress and with the increased use of con- 
crete for grizzly drift and grizzly panel fringe drift 
ground support. About 60 cu yd of concrete per day 
are being poured now. 

Roof-bolting with wire mesh for ground support 
prior to setting the forms and concreting is proving 
satisfactory, with light timber support required in 
a few places. 

The Shattuck-Denn lead-zinc property, Iron King 
mine at Humboldt, Ariz., is producing 800 tpd of 
lead-zinc ore. 

Mining is by horizontal cut and fill stoping, with 
vertical level intervals of 130 ft. Three-compart- 
ment raises are driven every 400 ft in the ore to 
the level above and are used for introducing fill into 
the stopes on each side of the raise. Sufficient fill 
for the stoping is drawn from a block cave area in 
the hanging wall on the 600 level. Stopers with 
carbide bits and alloy steel are used for drilling the 
stope back. 

During the year the No. 7 shaft has been deep- 
ened to the 19th level. 

The Johnson Camp mine of Coronado Copper & 
Zine Co., near Dragoon, Ariz., is producing about 
200 tpd. The orebodies occur as replacements in 
limestone. Most of them rake flatly up the beds 
which dip from 30° to 40°. 

The mining employed is chiefly room and pillar 
and sublevel stoping. 

Development is by raise along the hanging wall 
in the middle of the block, followed by slabbing on 
both sides to a 40-ft width. The back is secured by 
roof bolting. Drilling for blasting of the stopes is 
done by ring drilling with percussion drills from 
sublevel crosscuts in the middle of the blocks. 


Banner Mining Co. is operating the Daisy and 
Mineral Hill mines south of Tucson with a produc- 
tion of about 600 tpd. Cut and fill stoping methods 
are used at both mines. At the Mineral Hill mine, 
mill tailings are deslimed by a cyclone and piped 
underground for stope filling. Longhole drilling by 
percussion drills is used to test the walls up to 
depths of 100 ft. 

The Glance mine at Twin Buttes is being de- 
veloped and will go into production early in 1957. 
It will produce copper ores at the rate of 200 tpd 
which will be milled in the Mineral Hill mill. 

Capacity of the Mineral Hill mill is in the process 
of being expanded to 1000 tpd from the present 
500-ton capacity. Completion of the new unit is 
expected in November 1956. 

The New Mexico Consolidated Mining Co. Kearney 
mine, located between Santa Rita and Hanover, 
N. M., is operating on zinc replacement orebodies 
occurring along pre-ore dikes and fractures. A 
diamond drill program aimed at drilling out favor- 
able areas precedes development and extraction 
headings. 

When ore areas are reached by the development 
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headings, a typical method of slash mining is used, 
applying Jacklegs %-in. steel and carset bits. Be- 
cause some secondary breaking is necessary ore is 
dropped to the floor and loaded into 20-cu ft cars 
by Gardner-Denver loaders. Both hand tramming 
and Mancha locomotives are utilized for ore trans- 
portation to the shaft, caging is used, and milling is 
done at Deming. 


The Ground Hog mine of American Smelting & 
Refining Co. resumed operations in March 1955 after 
a two-year shutdown. Early in 1956 underground 
development was increased. Stoping has primarily 
been by unfilled square set method, but through in- 
creased use of roof bolts for back and side bolting 
more areas are mined by cut and fill methods, thus 
allowing for more effective disposal of waste under- 
ground. Roof bolts, in conjunction with chain link 
fencing, have also made it possible to mine more 
areas by open stoping. A program of deep drilling 
to lower limestone horizons is in progress. 

Ore is milled at Deming in a modern 500-tpd 
selective flotation plant. A limited amount of custom 
ore is milled each month. 


Banner Mining Co. is operating the Bonney and 
Misers Chest mines at Lordsburg, N. M. Production 
from these mines averages about 270 tons of copper 
ores per day, all of which is milled in the 400-ton 
flotation mill located at the mines. All mining at 
Lordsburg is by the shrinkage stoping method. 

U.S. Potash Co., Division of U.S. Borax & Chemi- 
cal Corp., mines, refines and ships potassium chloride 
near Carlsbad, N. M. The mine is located approxi- 
mately 24 miles northeast of the city of Carlsbad 
and consists of three shafts approximately 1000 ft 
deep. The No. 1 and No. 2 shafts are used for mining 
the original orebody found by Snowden McSweeney 
Oil Co. 29 years ago while drilling for oil in the 
Twin Hills area. The No. 3 shaft 6 miles to the 
north has opened up a new area that is to be mined 
by continuous miners and conveyor belts. The room 
and pillar method is utilized. 

The company has just completed an approximate 
$3 million expansion to the refinery and mine tc 
increase the production about 20 pct. Completion 
of a new shaft to the new developments will be 
continuous with miners and conveyor belts only. 

A new storage warehouse of 100,000-ton capacity 
is under construction at the refinery site to be better 
able to service their customers on a seasonal basis. 

International Minerals & Chemical Corp. has in- 
creased mine production the past year by: 

1) Addition of rubber-tired Universal-type cut- 
ting machines, replacing the standard shortwall 
types in all production areas. 

2) Conversion of the two-man operated Jumbo 
drills to one-man operation. 

3) Brake cars using modern streetcar type mag- 
netic rail brakes to permit greater speeds on down- 
hill hauls. 

4) The placing in service of self-powered man- 
trip jeeps, increasing the available face time of pro- 
duction crews. 

5) Installation of more diesel-powered equip- 
ment for carrying blasting supplies, tools, lubrica- 
tion equipment, and general maintenance supplies. 

The future trend will be toward conveyor belts 
for panel areas delivering their material to rail cars 
or mainline belt. 

During the past year the potassium sulfate market 
has grown. International has increased production 
of this product to meet the demand. 


by John Chandler 
American Metals Co. Ltd. 


Tri-State District 


During 1956 the Tri-State district will mine about 
3,844,000 tons of ore with a metallic recovery of 
1.69 pct Zn and 0.62 pct Pb. Most of the production 
comes from mines operated by the Eagle-Picher, 
American Zinc, and National Lead companies, all of 
which are using diesel-powered equipment and 
trackless mining methods. Almost all of the ore is 
being concentrated in three large mills, the balance 
going to three smaller concentrating plants. 


Potter-Sims Mines Inc. has reopened the Sucker 
Flats open pit mine near Webb City, Mo. About 
300,000 yd of overburden have been stripped and 
mining was started in July. Average rate of pro- 
duction for the balance of the year was 1600 tpd. 

Mining practices have not changed to any appre- 
ciable extent during the past year. Most of the drill- 
ing is being done with crawler and diesel-truck 
mounted jumbos using both the rigid boom and jib 
boom mountings with long sash machines. Jackleg 
machines are used to a minor extent, principally in 
areas inaccessible to jumbos. Standard high carbon 
steel rods are in general use with carbide insert bits. 
Eagle-Picher Co. has continued to develop and use 
high mast jumbos to mine roofs up to a height of 
75 ft above the floor. 

Most of the ore is being loaded with front-end 
loaders, crowding boom-type shovels, electric- 
powered crawler-mounted ramps and, to a lesser 
extent, with large crawler rocker shovels. 


Mines with the greatest production are, in gen- 
eral, using various types of semi-trailer trucks with 
capacity up to 15 tons. About half the total pro- 
duction is being hauled with these units. For under- 
ground haulage National Lead has developed and 
is using 20-ton four wheel tractor trailer units with 
amazing success. These units can be used in areas 
of low backs as well as in standard height stoping. 
In the other mines, standard 8-ton dump trucks are 
being employed. 

About 100 miles of primary underground haulage 
roads are being maintained using regular diesel- 
powered road grading equipment. 

The ore occurs in bedded chert which breaks 
readily with excellent fragmentation, which does 


Gooseneck two-wheel trailer, with hydraulic rear dump, is 
built without brakes or springs and rides on 12x24-in. tires. 


not require underground crushing. Almost all the 
ore is being handled by can hoist; about 56 can 
hoist shafts are in operation, only two shafts using 
skip hoists. It is interesting to note that an efficient 
can hoisting shaft can raise about 500 tcns of ore 
per shift from a depth of about 300 ft. 

A little more than half the ore is being trans- 
ported to the mills by truck haulage, the balance 
being shipped over a standard gage railway in 80- 
ton gondolas. Approximately 60 pct of the total 
production is treated in heavy media separation 
plants in the process of milling. This makes a final 
coarse tailings from %-in. to 1%-in. size, which is 
sold for railroad and highway ballast and concrete 
aggregate. About 174,000 tons per month of this 
product is being produced. Standard jig mill and 
flotation practice is being followed to produce high- 
grade zinc and lead concentrates. 

During the past year, long hole prospecting ex- 
panded considerably using sectional steel with 2%- 
in. and 2%-in. carbide insert bits. This method of 
prospecting has largely replaced the use of churn 
drilling in close proximity to the mine workings. 
Lateral holes have been successfully drilled to a 
depth of 250 ft. The ratio of the amount of ore 
found to dollars spent on prospecting has been 
greatly increased by longhole prospecting. 


Trackless equipment is especially adaptable to the flat-lying orebodies of the Tri-State lead and zinc district, where mine work- 
ings are 12 to 50 ft. These specially designed units can be used in areas of low backs as well as in standard height stoping. 
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by B. B. Greenlee 


Although no important new mines were put into 
production during the past year, development and 
activities of current operations increased. Colorado 
underground mining for the coming year is promis- 
ing. 

Climax Molybdenum’s mine near Leadville— 
probably the world’s largest underground mine— 
is a model of efficient and progressive mining prac- 
tice. The company has invested heavily in research 
for new uses for its product and is rapidly diversi- 
fying its operations into oil, uranium, and other 
minerals. Demand for molybdenum has been good 
during the past year and the plant at Climax has 
been operating at peak production on a six-day 
week basis. Climax is producing 32,500 tpd—about 
half from the Phillipson level and the other half 
from the Storke level. Development has been accel- 
erated on both levels, and production will be in- 
creased to 34,000 tpd in the near future. About 1700 
men are employed at Climax, and manpower re- 
quirements will be stepped up in 1957. 

Expansion of the Climax plant continued during 
1956. A 13x12-ft ball mill unit was added to the 
primary grinding circuit to increase capacity from 
3500 to 3800 tpd. An additional unit of the same 
size, now under construction, will be used to im- 
prove the overall grind in the primary concentration 
circuit. To provide increased water pumping capac- 
ity, a new pipeline is currently being installed from 
the company’s Robinson Lake storage reservoir to 
a 2-million gal storage tank adjacent to the mill. 
Replacing a 20-in. line now in use, the new line 
will be 20,000 ft long and will elevate the water to 
646 ft. The water system will then consist of the 
new 30-in. line and a 25-in. line. Added pumping 
capacity is to be installed during the coming year. 

During 1956 Telluride Mines Inc. and Tomboy 
Gold Mines Inc. were liquidated into the parent 
Idarado Co., thus creating the largest collection of 
mining properties in the history of the San Juan 
area. Company operations proceeded smoothly 
through the year. The expanded Pandora mill at 
Telluride was brought into production in January, 
and the consolidated operations for 1956 will pro- 
duce more than 450,000 tons of lead-copper-zinc 
ore. On December 1 the famous Red Mountain mill 
was closed and all underground ores diverted to the 
Pandora, where milling will be scheduled at 40,000 
tons per month. It is believed certain that the move 
will render possible the extraction of lower grade 
ores in future. 

The New Jersey Zinc Co. Empire Zinc Division at 
Gilman, Colo., with the longest record of continuous 
operation for any important mine in the state, main- 
tained steady production of zinc and other metals 
during the year, its 1200-ton mill operating a five- 
day week. Empire Zinc’s operation is unique in 
that its mill and shops are underground. 

During the past year American Smelting & Re- 
fining Co. and Resurrection Mining Co. will manage 
a joint venture to explore further and develop and 
exploit their respective properties in Leadville, Colo. 
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Colorado 


A new surface plant has been installed at Asarco’s 
Irene shaft which includes new hoist, compressors, 
change house, and auxiliary building. One unit of 
Resurrection’s 800-ton mill has been rehabilitated 
and is operating at 400 tpd, milling lead-zinc-copper 
ores from the Irene shaft and Julia Fisk shaft in 
Iowa Gulch. A certain amount of lease and custom 
ore is being milled. With the resumption of opera- 
tions under this joint venture it is hoped that min- 
ing activities in Leadville will continue for some 
years to come. 

The historic Camp Bird mine near Ouray, for 
many years under lease to the King Lease, has been 
operated by the owners, Camp Bird Ltd., since 
November 30, when the mill was shut down. During 
the past summer considerable diamond drilling was 
accomplished, and a large development program is 
under way. The Camp Bird mine has long been a 
steady producer of gold, lead, and zinc. 

The Rico-Argentine mine at Rico, Colo., has con- 
tinued to operate throughout the year, mining and 
milling some 130 tpd, producing zinc and, in lesser 
quantity, lead concentrates. During the year the 
company continued to operate its contact process 
sulfuric acid plant and is currently producing ap- 
proximately 150 tons of sulfuric acid daily. Up to 
the present time mill tailings upgraded to 50 pct 
sulfur have been the source of material for the 
sulfuric acid plant. The company plans shortly to 
supplement the diminishing stockpile of tailings 
with pyrite ore from its underground operation and 
expects to construct a crushing plant to handle the 
250 tpd of pyrite necessary for the sulfuric acid 
plant. 

Emperius Mining Co. of Creede, Colo., completed 
and placed in operation a modern 150-ton selective 
flotation mill and a 1500-kva power plant in June 
of this year, to replace a mill and power plant of 
similar size destroyed by fire in August 1955. The 
company is now operating at plant capacity, pro- 
ducing an average of 300 tons each of lead and zinc 
concentrate per month. Concentrates also contain 
fairly high values in gold and silver. Underground 
mine operations continued without interruption 
during the mill construction period. Approximately 
12 years of ore at present mill rate of operation has 
been blocked out and another 12 years of ore is in 
sight. The mine is fully mechanized witk the latest 
mining machinery. Ore is transported from the sev- 
eral miles of underground working by four electric 
locomotives. About 80 men are employed by the 
combined mining and milling operations. 

Asarco operated the Keystone mine near Cresta 
Butte, producing lead and zinc concentrates from 
its new mill. 

During the first nine months of 1956 the Cripple 
Creek mining district some 70 miles southwest of 
Denver produced 37,895 oz of gold worth $1,326,- 
325.00, resulting from treatment of 89,528 tons of 
ore in the Golden Cycle Carlton mili. The mines 
contributing to this production are as follows: the 
Ajax Group, Cresson Group, LeClair Group, United 


Gold Mines, Front Range Mines, El Paso Mines, 
Elkton Mining Co., and Mollis Kathleen Mining Co., 
the Ajax and Cresson Mines being the largest pro- 
ducers. The largest percentage of the ore is being 
produced by leasers. 

A number of smaller operations have been active 
throughout the state during the past year. In the 
Silverton area the Pride mine was operated by 
Barney Blackmore and the Osceola by Tech-Ser 
Mining Co. Ores from these two operations are 
handled by the Pride of the West mill, which handles 
approximately 2500 tons of ore monthly, producing 
lead and zine concentrates. The Wellington mine 
near Breckenridge has continued a steady producer 
of 500 to 600 tons of crude ore a month. Also of 
interest in this area is the Minnie mine, which is 
just getting into production. The Buckskin Joe mine 
near Fairplay has continued development work on 
a small scale. A small amount of activity continues 
in the Bonanza district a few miles south of Salida. 
The Montezuma district near Dillon, Colo., has a 
number of small operators producing ores, the prin- 
cipal one being the Burke-Martin Co., which oper- 
ates a small mill. In the Clear Creek area west of 
Denver many small mines have been active in the 
past year, most operators using the facilities of the 
Front Range mill at Dumont. At the present time 


by Philip Lindstrom and 
James Greenslade 


Recent years have seen an impressive transition 
on the Colorado Plateau. The boom activities are 
becoming insignificant in relation to the orderly and 
efficient contributions to the nation’s vital supply of 
atomic potential. 

Ore recovery has been hindered by isolation and 
inaccessibility within the plateau’s maze of canyons 
and washes. Gradual introduction of AEC access 
roads, improved lines of supply, power, and com- 
munication have enabled operators to achieve more 
efficient and profitable production. 

Many well established mining companies have 
ventured into the uranium search. Uranium dis- 
coveries have also brought many new companies 
into the mining world. The most productive area 
to date has been the Big Indian district located be- 
tween Moab and Monticello in southeastern Utah. 

Standard Uranium Co. is producing at a daily rate 
of 500 tons. A Gismo was used to block out the 
orebody, which is mined by the room and pillar 
method with a crew of 35 to 40 men. Pillars are 
being mined at the present time. A dragline with 
a 35-ft boom and a %-yd bucket is being used to 
great advantage. Sublevel haulage with Granby 
dump cars is used. 

Men are paid on a group bonus system per ton 
produced. A point system determines the payment 
to each man. 

The Mi Vida mine of Utex Uranium Co. has main- 
tained a monthly maximum production of 15,000 
tons throughout the year. Mining practice includes 
room and pillar methods with trackless equipment 
for handling ore to the haulage level. Roof bolting 
is done from the platform of a diesel tractor which 
is raised and leveled by hydraulic cylinders. 


Uranium on the Colorado Plateau 


the most important of these is the Bald Eagle mine 
up Virginia Canyon out of Idaho Springs. This mine 
was a steady shipper the past season and recent 
modernization has greatly increased production. 

Uranium production from the Front Range in- 
creased during the past year, and there are now four 
small but substantial producers located in the Ralston 
Buttes district, Jefferson County. The most im- 
portant of these mines is the Schwartzwalder prop- 
erty, operated by the Denver-Golden Oil and Ura- 
nium Co. 

The recent Middle East crisis has again focused 
attention on the experimental oil-shale mine near 
Rifle, Colo., and may affect the Government’s plan 
for its future development. More than a year ago, 
following two roof falls, Congress authorized the 
USBM to undertake development of a new and safer 
mining system. With the collaboration of engineers 
from industry a detailed mining research program 
was worked out, but the last Congress denied funds 
for putting it into effect. Thus on July 1, 1956, the 
Oil-Shale Experiment Station on Naval Oil-Shale 
Reserves was transferred from the USBM to the 
U. S. Navy. The USBM is currently acting as house- 
keeping and maintenance agency for the Navy, 
pending development of plans for the future use of 
the experimental mine. 


A sublevel haulage tunnel and seven raises to the 
ore horizon, averaging 50 ft in vertical height, have 
just been completed. The Gismo system and equip- 
ment were used in driving the total distance of 
2953 ft. An 11-ton trolley locomotive hauls ore to 
the storage bin, which will hold a full day’s pro- 
duction. Development is now very close to the ex- 
tremities of the ore body and there has been some 
experimental pillar removal. 

Homestake Mining Co. continues operations at the 
Little Beaver and LaSal mines. The two mines are 
equipped with conventional underground equipment 
and together average an ore production of approxi- 
mately 7500 tons monthly. Under the bed haulage 
systems are used. 

During the year considerable exploration drifting 
and long hole drilling have been done. In the LaSal 
mine nearly 2 ft of exploration drilling has been 
done for each foot of development drifting. Long 
hole drilling has provided much information in the 
thick ore areas. Important savings were made when 
diesel and diesel-electric power were replaced by 
Utah Power and Light Co. installations. 

Homestake’s North Alice property, also in the Big 
Indian district, is being opened by means of a 2800- 
ft incline shaft. The project is under contract to 
Centennial Development Co. The usual bad bottom 
conditions along the Chinle-Cutler contact have 
been encountered and counteracted by installation 
of a long tie every 9 ft, bolted to the floor with 
short rock bolts through each end of the tie. Exten- 
sive roof bolting has been required, sometimes as 
high as three to four bolts per foot of advance. 
Average advances of 18 ft per day have been main- 
tained, including rock bolting. 
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Hecla Mining Co. has developed the Radon mine 
in the Big Indian district for Federal Uranium Corp. 
under a profit sharing agreement. Current produc- 
tion approximates 230 tpd. Ore is produced through 
a 690-ft, three-compartment vertical shaft, the 
deepest on the Colorado Plateau. Conventional track 
mining equipment has been used so far. 

Ground support has been a problem since de- 
velopment began. A longwall retreating mining 
method was planned to obtain the greatest possible 
extraction of ore. Becorit steel props on 4-ft centers 
will support the back along the longwall. The props 
are advanced and caving is allowed as mining pro- 
gresses. The drifts reach the outer limits of the 
orebody from which mining is proceeding back to 
the shaft. Ore is moved by slushers down the long- 
wall to the drifts and transported by Granby cars 
to ore raises and the sublevel haulage. 

Continental Uranium Inc. has two properties in 
the production stage at the present time, both 
located on the Plateau southeast of Moab. 

The Continental No. 1 mine produces 1500 to 1800 
tons per month through an 11° incline, which inter- 
sects ore at 300 ft and then down-dips at 4° for 
about 700 ft. Trackless mining is used. Recently a 
2%-ton diesel shuttle car has been added which can 
haul up the slope to supplement hoisting. An incen- 
tive bonus system based on the U,O, pounds per 
manshift is shared equally by the entire crew. 

Stripping of more than 2.5 million yd of over- 
burden was completed in October 1956 at Con- 
tinental’s Rattlesnake property, where conventional 
open pit methods will be used. Selective mining of 
this deposit will produce approximately 200 tons of 
ore and 800 to 1000 tons of waste per day at present. 
There is an underground operation on this same 
property which has a 21° incline and uses track 
haulage under the ore, with open stoping over short 
raises. 

The Four Corners Exploration Co. recently started 
production at its Bachelor mine in the Uravan min- 
eral belt. 

The rugged terrain south and west of Naturita, 
Colo., made drilling and road building costs very 
high. Drilling was discontinued as soon as enough 
ore was blocked out to pay for cost of the shaft. 
Additional exploration is contemplated by under- 
ground drifts and long hole drilling. 

Mine depth at the shaft is 300 ft. The shaft is of 
crib-type construction, with two 4 ft 4 in. by 4 ft 
compartments. Mining is still in the semi-develop- 
ment stage and production is expected to increase 
to 400 to 500 tons per month by the end of the year. 
Variation in the elevations of individual orebodies 
has been one of the principal difficulties encountered 
so far. 

Climax Uranium Co. has probably one of the most 
difficult mining problems on the Colorado Plateau. 
At the Mineral Joe No. 1 shaft the mineable ore is 
confined between two large faults in a sheared zone, 
and ground support is difficult to achieve. Operators 
have found that timber cribs and stulls support the 
back sufficiently for stoping operations and have a 
decided advantage over roof bolting. 

Uranium Prospectors Co. Ltd. is a wholly owned 
subsidiary of Vitro Corp. of America, which has 
several holding on the Plateau. The Uranium Pros- 
pectors property near Greenriver, Utah, is the only 
one in production stage at the present time. 

Ore was located at 300-ft depth in the Morrison 
formation. A two-compartment shaft was sunk, 
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6x3-ft haulage drifts were driven to various small 
orebodies, and stoping subsequently began with 
slusher equipment. Production averages approxi- 
mately 600 tons per month. 

Deep well turbine pumps are used to dewater the 
mine. However, water itself is not the greatest 
problem. It was found that the solids carried into 
the water from the sandstone of the Morrison for- 
mation badly abraded the turbine blades of the 
pumps. It was necessary to build large settling 
ponds underground, settle the solids, and pump the 
clear water to the surface. This method is working 
satisfactorily. 

The Ambrosia Lake area developed into the major 
ore find of the year. Sabre-Pinon, Pacific Uranium, 
Kerr McGee, Rio de Oro, Holly Uranium, United 
Western Minerals Co. and Philips Petroleum all 
have drilled sizable orebodies. To date only Rio de 
Oro has started underground production. Estimates 
of ore for this district vary from 12 to 30 million 
tons, with an average grade of $20.00. Several mills 
are being discussed with the AEC, the largest re- 
ported to be 6000 tpd. 

Holly Uranium is operating the Beacon Hill, Mesa 
Top, and Flat Top mines in the Grants area, pro- 
ducing about 50 tpd from each. Ore grade averages 
between $10.00 and $20.00. Mining is done by 
scrapers. 


ra 


Rear dump hauler used in cpen pit operation on the Colorado 
Plateau. 
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by Rollin Farmin 
Day Mines Inc. 


Idaho 


Washington 


Pend Oreille Mines & Metals Co., at Metaline 
Falls, Wash., is engaged in a development program 
that includes deepening its main, 15° inclined shaft 
about 2500 ft to a total of 6300 ft. Waste rock from 
sinking is loaded into skips by a crawler-mounted 
rocker shovel (Eimco 630), is hoisted to an under- 
ground crusher, and then elevated to surface via the 
permanent conveyor belt system of the shaft. The 
main ore belt will be extended to a total length of 
5300 ft and an additional crusher station will be in- 
stalled near its base. 


Knob Hill Mines Inc., at Republic, Wash., has im- 
proved the cost of development raises on the vein 
(60° dip) and of subsequent stoping alongside by 
changing the type of raise employed. The former 
type was three compartments wide (chute-manway- 
chute). The new over-and-under, or slot-type raise, 
is comprised of a manway against the hanging wall 
over an untimbered chute that extends to the foot- 
wall. As the subsequent horizontal cut-and-fill 
stopes rise at each side of the slot raise, the hori- 
zontal timbers in the raise are removed and replaced 
with timbers designed to support the hydraulically 
placed sand that fills the stopes. 


At Cobalt, Idaho, Howe Sound’s Calera mine has 
been experimenting with slot stopes, oriented to rise 
diagonally up the rake of the orebody. Each slot is 
as deep as the ore extends and is three timber sets 
in length. When three successive three-set slots 
have been completed, they are cleaned down, laced 
and hydraulically filled with mill sands. The main 
haulage adit (8x8-ft cross section) is to be length- 
ened 2500 ft. For this tunneling job a newly de- 
signed whup d’ whup train has been installed, made 
up of nine integrated cars of 125-cu ft capacity, 
each with a slusher hoist to spread the muck back 
along the length of the train. The first train of this 
type was used successfully last year by San Fran- 
cisco Chemical Co. at Montpelier, Idaho. 


Asarco’s Page mine near Kellogg, Idaho, is deep- 
ening the main shaft, a 51° incline, from the 3070 to 
the 3400-ft level. Although it is a proved loader for 
vertical shafts, the Cryderman mucker being used 
faces a severe test at Page, where weak ground and 
abundant ground water make close timbering im- 
perative. Also shafts of intermediate inclination are 
the most difficult for mechanical shoveling. Wall 
plates are bolted to the hanging wall, permitting de- 
layed installation of divider timbers in the bottom 
three sets where the mucker operates. A bottom 
dump incline skip delivers the sinking waste to the 
pocket at 3070 station. 

The Bunker Hill Co. deep level exploration of the 
Crescent mine, near Kellogg, Idaho, has involved 
deepening the internal shaft to 400 ft below sea 
level, followed by driving more than 8000 ft of 


Oregon California 


crosscuts and drifts at the new bottom level. Venti- 
lation of the new workings is a major problem be- 
cause the headings are 5000 ft beneath the moun- 
tainous surface and 2% miles from the source of 
fresh air. By use of a 200-hp motor blower, 9300 
cfm of air is delivered through 20-in. diam Naylor 
spiralweld pipe to the working face at 64°F wet bulb 
temperature, although the rock temperature is 84°F. 
The ventilation fan compresses the air to 3.75 psi or 
104-in. water pressure. The system has been an out- 
standing success and has permitted excellent prog- 
ress in a difficult environment. 

The Galena (Vulcan) mine of Asarco and Day 
Mines at Wallace, Idaho, has improved safety in de- 
velopment raises on undulating veins by attaching 
the small timber skip to a special wooden guide, 
replacing the former unguided slideway. Raise 
progress has improved since drilling has been done 
with lighter stopers, of 24-in. feed, with 1%-in. diam 
Carset drill bits. Main shaft signals from a moving 
cage to the hoistman are wholly reliable since adop- 
tion of a conductor-core type for hoisting cable. 
The insulated, three-conductor core also is utilized 
to transmit automatic signals to the hoistman when 
the doors of the bottom dump ore skips are fully 
opened and are completely closed, thus avoiding 
spillage in the shaft. 

Lucky Friday Mining Co., Mullan, Idaho, com- 
pleted raising and equipping a new three-compart- 
ment vertical shaft from a depth of 2300 ft, without 
interrupting ore production. After only a slight 
pause for conversion to the new facilities, the com- 
pany has started sinking an additional 700 ft to reach 
the depth limit of the new hoisting equipment where 
they expect to prove a long life ahead for this rela- 
tively new producer of the Coeur d’Alene. A Cry- 
derman shaft mucker is being used. The new shaft 
collar is reached by a 300-ft adit, through which 
supplies are delivered with a pneumatic-tired, fork- 
lift vehicle. 

The Silver Mountain exploration project near 
Mullan, Idaho, managed by Hecla Mining Co., is en- 
gaged in sinking a 2000-ft, three-compartment ver- 
tical shaft, from which exploratory crosscuts will 
be extended. Sinking is now nearly complete—ex- 
cellent progress has been made using the Ridell 
shaft mucker. Equipment includes a front-end 
loader for all rock and materials transportation 
around the surface plant. Waste from the shaft is 
spilled directly to the ground, where it is picked up 
daily by the loader, moved to the rim of the widen- 
ing dump area, and leveled. Shipments of timber, 
pipe, and rail are unloaded, stacked, and subse- 
quently delivered to the shaft collar by forks at- 
tached to the loader. The machine shows additional 
versatility by removing the deep snow during win- 
ter months. 
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Production from underground metal mining in 
California shows a drop for 1956. Strikes in the 
Grass Valley area have idled these mines since July 
and plans to abandon the North Star-Pennsylvania 
and lower levels of the famous Empire are under- 
way. At the Idaho-Maryland only limited produc- 
tion of tungsten is being accomplished. The Alle- 
ghany-Downieville district continues to produce gold 
in normal amounts with the 16-1 and Best mines 
leading the way. Tungsten production was affected 
by fulfillment of the government purchasing pro- 
gram. However, since an extension of this project 
by congress several small mines are being opened 
in the Taft-Kern County area. At Bishop, Union 
Carbide’s Pine mine continues to produce, as do the 
Surcease Mining Co. mine at Atolia and the Wah 
Chang Corp. mine at Benton. 

Uranium production from this state amounted to 
about 40 tons of commercial ore for the year. Some 
prospects have been explored. 

With the price of copper rising, attempts were 
made to resume California’s copper industry. Activ- 
ity centers near Copperopolis, where the extension 
of the Pennsylvania orebody has developed ore in 
excess of 10 pct Cu. Mining at present is confined 
to the 400 and 500 levels. Consolidated Nicholson 
mine of British Columbia is considering rehabilita- 
tion of some copper mines in northern California. 


by John Bley and Koehler Stout 


American Chrome Co., Nye, Mont. 
Montana School of Mines, Butte, Mont. 


Montana 


Underground mining operations in Montana dur- 
ing the past year have been limited to five major 
and seven minor producing companies. 

The Anaconda Co. has the most outstanding pro- 
gram of expansion in the state. The company plans 
to expand its Butte operations by a $35 million pro- 
gram of mining and development. In addition to the 
Berkeley pit, now in production, this includes $20 
million for the new Ryan shaft project. Completion 
of the Ryan shaft will facilitate mining from the 
lower levels. With the aid of a mechanical shaft 
mucker, Anaconda has also been sinking an addi- 
tional 300 ft in the Mt. Con shaft. 

Anaconda Chrome Co. has continued to produce 
chromite ore at a rate of 1000 tpd. This rate of pro- 
duction is adequately fulfilling requirements of the 
company’s Government contract with General Serv- 
ices Administration. The company also has under 
way an extensive exploration and development pro- 
gram, which includes diamond drilling to delineate 
ore tonnage and grade below the present lowest 
level. A program to sink a three-compartment shaft 
550 ft to develop this ore is in progress. A new 
research program has also been initiated for de- 
tailed study of the ferrochrome and byproducts pos- 
sibilities of the low grade chromite ores of the Still- 
water complex. 

Montana Phosphate Co. of Garrison produced ap- 
proximately 850 tpd of phosphate rock from the 
Anderson mine, and 380 tpd from the Graveley 
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Utah 


Quicksilver supported by the government pur- 
chase plan shows new life. Production remained 
about the same. Closing of the Somona mine near 
Guerneville was necessary due to ore shortage. 
Panco Mining Corp. has started operation on its 
Quicksilver property in Marin County. 


The quest for cinnabar ore during 1956 produced 
the most active news in Oregon in many years. 
Shawano Development Corp. completed a 100-ton 
mill for the Bretz Mercury mine in Malheur County. 
The Black Butte property was purchased by Mer- 
cury & Chemical Corp., New York, and rehabilita- 
tion of both mine and plant is under way. Black 
Butte is Oregon’s second largest producer of quick- 
silver. 


Chrome mining in central and southwestern Ore- 
gon has employed approximately 100 men during the 
past year. Many small producers have benefited by 
the government purchase program—continuation of 
this program will undoubtedly intensify explora- 
tion. Commercial uranium to date has been con- 
fined to Lake County, where Thornburg’s Lake View 
Mining Co. has made limited shipments of ore to the 
Vitro plant, Salt Lake City. 


Activity in gold and base metals has intensified, 
and several major companies are exploring the older 
mining districts. 


Nevada 


mine. Current production has been discontinued at 
the Graveley mine. 

Relyea Phosphate mine near Garrison continued 
to produce crude phosphate rock at the rate of 3000 
tons per month. 

Victor Chemical Works maintained its production 
of phosphate rock from the Maiden Rock property 
at nearly the same rate as in the past. 

Current production of the small operators through- 
out the state is as follows: 

American Machine & Metals Co. of Philipsburg is 
producing up to 100 tpd of manganese ore from the 
Trout-Algonquin properties. 

The Jack Waite mine of American Smelting & 
Refining Co. is producing 750 tons of lead-zinc con- 
centrates per month. 

The new mill of Basin-Jib Gold Mines is in opera- 
tion on development ore from the Jib mine. 

Golden Anchor Mining & Milling Co. near Elliston 
is producing 50 tpd of gold-lead-silver ore from the 
Evening Star and Black Jack mines. 

A consistent lead producer since 1942, Mauldin 
mine near Dillon continued to operate in the Argenta 
district. 

Northern Mining Co. has just completed a 100- 
ton mill and started operations on the Hawkeye gold 
property near Sandusky. 

U. S. Gypsum continued to produce ore from its 
property at Heath. 


by Miles P. Ramney 
Utah Mining Assn., Salt Lake City, Utah 
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Utah 


Utah continued in 1956 to increase the volume 
and variety of its underground mining products. 
Although open pit operations in copper, iron, gyp- 
sum, sand and gravel, and evaporation harvesting 
of salt and potash provided the bulk of Utah’s min- 
eral tonnage, underground production was impres- 
sively substantial. 

Lead-zine production continued from the major 
operations, but a large number of the smaller and 
independent operators were unable to meet the high 
operating costs with the depressed prices received 
for metals. Lead-zinc prices for 1956—16¢ for lead 
and 13.5¢ for zinc—were approximately the same 
as 1947 to 1949 averages, whereas miners’ wages 
have increased about 50 pct, along with substantial 
increases in supply and freight costs. 

Among the major operators, New Park Mining 
Co. closed September 1 and reopened September 17 
on a curtailed basis. Operations of Chief Consoli- 
dated Mining Co. and Combined Metals Reduction 
Co. were substantially reduced. United Park City 
Mines Co. is stressing exploration and development 
of the merged Silver King and Park Utah Consoli- 
dated properties, and U. S. Smelting Refining & 
Mining Co. is continuing near normal operations at 
its Lark and Bingham properties. Utah’s 1956 pro- 
duction should be approximately the same as 1955. 

Bear Creek Mining Co., Kennecott Copper’s ex- 
ploration subsidiary, has started a long range ex- 
ploration project in the East Tintic mining district 
on about 10,000 acres of mining claims, included in 
agreements with six companies having holdings in 
that area. Both diamond drilling and underground 
explorations are planned. 

Salt Lake Tungsten Co.’s addition of a refining 
unit to its mill to produce ammonium para-tung- 
state improved the company’s position in the custom 
field. 

Sun Uranium Co., Lucky Star Uranium Co., and 
Baggs Uranium Co. mined ore in the Newfoundland 
range near Groome, 80 miles west of Ogden, from 
an orebody reportedly containing 7500 tons valued 
at more than $1 million. Sun Star Milling Co., affi- 
liate of the above companies, purchased the HM&S 
mill in Salt Lake City to treat this and custom ore. 

Utah Chrome Co. and Comstock Uranium & Tung- 
sten Co. built a 100-ton flotation mill to treat ore 
from their Pine Peak mine 55 miles west of Delta. 

At the San Francisco Chemical Co. phosphate 
rock mines in Rich County, a newly developed 
mucking and haulage mechanism, combined in one 
unit, reportedly speeded up broken rock movement 
and reduced operating costs. The rock is shipped 
to Western Phosphates, Inc. at Garfield, Utah, for 
treatment. Enlargement of this plant planned dur- 
ing the year will require stepped-up mine produc- 
tion. 

San Francisco Chemical Co. reportedly took an 
option on some 3000 acres of phosphate rock in the 
Vernal, Utah, area and planned engineering studies 


After narrow veins of outcropping orebodies have been 
depleted, these stulls provide wall support as the search 
continues underground. 


preliminary to possible open pit operations. Phos- 
phate reserves in the entire Vernal area are esti- 
mated as some 2.5 billion tons. 

American Gilsonite Co. is in the process of con- 
verting part of its underground mining operations 
to a hydraulic cutting, tramming, and hoisting sys- 
tem, involving cutting with water through nozzles 
at high pressure and pumping wet material to the 
surface. In another of its operations all mining is 
being done with a mechanical cutter, operating with 
sufficient water to move the broken material from 
the face to pump stations for pumping to the sur- 
face. These methods have been devised as an im- 
provement on drilling, blasting, car tramming, and 
mechanical hoisting. 

The same company has partially completed a 71- 
mile 6-in. pipeline from the mine at Bonanza, Utah, 
to a refinery near Grand Junction, Colo. At the 
starting end of the line a battery of outside packed 
plunger pumps, developing 2200 psi, will pump a 
prepared slurry through the line, which crosses a 
pass 3000 ft higher than the pumping plant. 
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Utah assumed leadership in 1955 uranium pro- 
duction and should be at or near the top in 1956, 
but New Mexico is threatening to take the lead. 

The AEC reduced penalities on high-lime-content 
uranium ore sold to its Monticello buying station 
and mill. The shipper may elect no lime penalty, 
but in so doing must sacrifice pay for vanadium. 

A number of upgrading mills were planned in 
various uranium producing areas. 

Uranium Reduction Co.’s plant at Moab started 
operations late in 1956. Hidden Splendor Mining 
Co. purchased a 30 pct interest in this mill, thereby 
providing an outlet for its ore other than by build- 
ing another mill. National Lead Co. took over opera- 
tion of the government-owned mill at Monticello 
on April 1. Texas Zinc Minerals Corp. has started 
construction of a mill at Mexican Hat, Utah, par- 
ticularly for treatment of ore from the Happy Jack 
mine, recently purchased by Texas Zinc. Vitro 
Uranium negotiated a 1.2 million expansion of its 
present Salt Lake City mill. 


Nevada 


Nevada’s underground mining activity during 
1956 was highlighted by strong activity in tungsten 
and mercury. Uranium mining and exploration con- 
tinued on a relatively small scale. Lead-zinc opera- 
tions were highlighted by new high grade ore dis- 
coveries in two mines, but the general level of 
operations was down owing to closing or reducing 
operations in others. 

Eureka Corp. Ltd. at Eureka, Nev., and Bristol 
Silver Mines Co. near Pioche have had substantial 
production from new orebodies discovered during 
the year. Federal Uranium Corp. took over opera- 
tion of the Galena Hill mine, 11 miles south of Reno. 
American Zinc, Lead & Smelting Co. and Cyprus 
Mines Corp. acquired substantial interests in the 
Mount Wheeler White Pine County mine, presently 
the subject of a major exploration program. 

Combined Metals Reduction Co. is continuing 
mining and milling at its Pioche properties, but on 
a much reduced basis due to present unfavorable 
economies. Underground copper mining activity was 
confined to some exploratory work at the Rio Tinto 
copper mines at Mountain City, at the Davis Canyon 
copper property at the north end of the Diamond 
Range, Elko County, and the L and H Mining Co. 
property in the Battle Mountain Range of Lander 
County. 

Completion of the 3-million unit tungsten pro- 
gram—several months before legislation setting up 
a new program was passed—caused shutdowns in 
most tungsten mines. Otherwise operations proceeded 
as follows: 

Nevada Scheelite Corp. sank to the 400 level of 
its Mineral County mine and continued its milling 
of mine ore and old tailings. 

Reserves of 200,000 tons were reported early in 
1956 in a mine near Tonopah owned by the Ameri- 
can Duchess Uranium and Oil Co. and the Lutah 
Uranium and Oil Co. Shipment of ore was planned 
to the U. S. Vanadium Corp. mill at Bishop. 

Wah Chang Mining Corp. continued production 
of about 500 tpd at its Lincoln County mine. 

Getchell Mines Inc. operated its mines and mills 
near Red House, Humboldt County, and planned 
addition of a pilot plant to investigate production 
of synthetic scheelite. 

Nevada-Massachusetts Co. in Pushing County, 
Gabbs Exploration Co. in Nye County, and the 
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Minerva mine in White Pine County were also sub- 
stantial producers. 

Minerals Engineering Co., Homestake Mining Co., 
David Sayre & Associates were prominent in the 
news regarding planned exploration of tungsten 
properties. 

Activity in quicksilver mining increased during 
the year. The principal producer was the Cordero 
Mining Co. operation in northern Humboldt County. 
Other's reported to be producing were: 

Comstock Uranium and Oil Corp. and Sam A. 
Arentz in a joint venture on the Brentz property, 
northern Humboldt County. 

White Caps Mining Co. at its White Caps mine, 
Nye County. 

Belco Petroleum Corp. at its Cahill mine in Hum- 
boldt County. 

C. C. Coppin and G. J. Harrison from the Redbird 
mine near Lovelock, Pushing County. 

Walter Lewis property 50 miles south of Winne- 
mucca in the Mt. Tobin area. 

Development and construction of plant facilities 
that may have come into operation during the year 
were reported at: 

The Kollsman Mineral & Chemical Corp. B & B 
mine, Esmeralda County. 

The United Uranium Corp. McCoy mine, Lander 
County. 

Nevada Mercury Corp.’s property near Lovelock, 
Nev., installed a 100-ton flotation mill, reportedly 
the first such mill in the state for mercury bene- 
ficiation. 

Miller Basin Mining Co.’s shaft sinking on the 
Eureka group near Lovelock, Pushing County. 

Exploration or planned exploration and reactiva- 
tion of mines was reported by: 

Mercury Corp. of America on properties in Push- 
ing County. 

Mullen-Buckley Uranium Corp. on Lincoin County 
properties. 

Uranium Exploration & Copper Co., near Ione, 
Nye County. 

Uranium production has been reported from the 
Apex Uranium Co. property near Austin, Lander 
County; the Happy Joe mine near Mountain City in 
Elko County; the Black Bonanza Co. property near 
Beatty, Nye County; and Gerald Hartley’s property 
(DeLong-Champs) near Pyramid Lake, Wahoe 
County. 


This wooden structure at Wedding Bell Mt. in San Miguel 
County, Colorado, is an air scoop facing the prevailing winds. 
Although not entirely satisfactory, it provides a pound of air 
pressure which clears out pockets of gas. 


by John Chandler 


American Metals Co. Ltd. 


Illinois-Wisconsin Zinc District 


Six mining companies are operating 10 mines in 
the Illinois-Wisconsin district. These mines are 
scattered over an area of about 1200 sq miles in the 
northwest corner of Illinois and the southwest cor- 
ner of Wisconsin and are producing a total of 120,- 
000 tons of ore per month which is being treated in 
seven different mills. About 90 pct of the total pro- 
duction comes from mines operated by the Eagle- 
Picher, Tri-State Zinc, and American Zinc, Lead 
& Smelting companies. Almost without exception, 
all of the operating companies employ trackless 
mining methods, using diesel and electric-powered 
equipment. 

Most of the drilling is being done with crawler- 
type jumbos, using fixed boom and jib boom mount- 
ings with long sash machines. Where level floor 
conditions prevail, jib booms are mounted on diesel 
truck carriages. Jackleg machines are used in places 
inaccessible to jumbos. Most of the drilling is being 
done with standard high carbon steel rods with de- 
tachable throw-away bits. Tungsten carbide bits 
are used to a minor extent. One company is using 
l-in. hex alloyed steel with integral tungsten car- 
bide chisel bits. In general, the depth of holes varies 
from 9 to 12 ft. 

Types of loading equipment vary from mine to 
mine. Usually about 48 pct of the production is 
handled with overhead loaders, 31 pct with full re- 
volving diesel or electric shovels, 16 pct with end 


loaders and 5 pct with the Gismo loader. A new 
1%-yd rubber-tired end loader is presently being 
tried out in place of crawler equipment in one mine. 

When hauling distance is not over a mile one way, 
most of the larger mines use dumptor and dump bed 
trucks. On longer hauls, 12 to 15-ton semi-trailer 
trucks are being used. One operator is using 15 tons 
Tournarockers, hauling ore from underground di- 
rectly to the mill. The practice is now general to 
use adits or incline tunnels from surface to the 
underground workings where the depth of the ore- 
body and topography are favorable. These inclines 
vary from 200 ft to as much as 2000 ft in length. 
More than half of all the production is now being 
trucked directly from underground operations to 
the mills by this method. In some instances, ore is 
being transferred underground from short haul 
units to transport units. 

Underground crushing of coarse ore is being done 
in three of the larger mines and another is in the 
process of installation. This mine is now planning 
to belt convey ore from the crusher station to sur- 
face through an incline tunnel. Ore will be loaded 
and transported by Gismo to the crusher station at 
the foot of the incline. When the distance from 
loading faces to crusher station exceeds that for 
maximum efficiency, the ore will be hauled from the 
Gismo to the crusher station using Sanford Day 
Gismo loading cars. 
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by Wayne Dowdy 


EIMCO Corp., Birmingham, Ala. 


Tennessee Coal & Iron Division at Birmingham, 
Ala., began mechanization in 1951. Bulldozers of the 
D-4 size were purchased and equipped with electric 
motors and cable reels to perform grading. Later, 
diesel bulldozers of comparable size, with exhaust 
scrubbers, were purchased for this work. During 
1956 two diesel front-end loaders with auxiliary 
bulldozer blades were added to the grading equip- 
ment. In addition to grading and material hand- 
ling, their versatility is proving useful in other 
applications. 

Roof bolting at TCI ore mines has been performed 
by a three-man crew in each working place. Their 
work has been done with stoper drills and impact 
wrenches operating from an elevating platform 
mounted on air-powered carriages. During 1956 TCI 
ore mines installed two experimental roof bolting 
machines. These air-trammed machines have a 
drifter drill mounted vertically upon a hydraulic 
operated arm. There is an independent elevating 
platform for the operator. The drills have stop- 
rotation for driving of bolts. The work is performed 
by a two-man crew. 

In the ore mines of Red Mountain, shuttle cars of 
both electric and diesel-electric type have been in 
use. Because of adverse steep grades, ten shuttle 
cars of a new design have replaced a similar number 
of the existing cars during 1956. For better maneu- 
verability the new cars have four-wheel steering 
and four-wheel drive. In addition, the motors have 
been changed from two 10-hp 1-hr rating, to two 
20-hp continuous rating. Improved brakes of the 
airplane type design have been added. The cars, in 
general, have been strengthened for continuous duty 
in steep working places. 

Prior to 1954 practically all the iron ore mined 
by Woodward Iron Co. was loaded with drag scrap- 
ers (slushers) from stopes or with track mounted 
loaders in development work. Since that time the 
trend has been to off-track equipment until today 
about 50 pct of the ore comes from stopes in areas 
that were originally developed for stope mining. 

Stopes are driven 200 ft deep, either as single or 
double wing. Loading is done with drag scrapers 
directly into cars by means of an inclined ramp in 
the stope neck. 

In off-track sections an average of six places, 20 
ft wide, are driven on 70-ft centers with crosscuts 
every 70 ft. The number of places driven depends 
principally on the thickness of the ore, the object 
being to have enough ore broken to keep the loader 
busy at all times. Two shuttle cars serve each loader. 
Each car has a maximum travel distance from the 
ramp of about 500 ft. 

Drilling in the off-track sections is done with two 
drillmobiles carrying two drills each, using 1%-in. 
steel with carset bits. 

USBM-approved diesel engine dozers are used 
extensively for maintaining roads, cleaning up, and 
gathering the broken ore to the face after blasting. 
Woodward was the first in the district to use the 
approved units. Auxiliary fans of 3000-cfm capacity 
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are suspended from the roof with roof bolts. Metal 
tubing carries the air to the faces. The air and 
water lines are hung from the roof, also, to keep 
open the areas in which the mobile equipment trav- 
els. 

Rock bolting is used for roof support throughout 
the mine. 

At Copperhill, Tenn., development of the Callo- 
way orebody of the Tennessee Copper Co. includes 
extension of the 1400-ft underground circular shaft 
to surface. This 700-ft extension is being advanced 
by driving a 6-ft circular raise along a 4-in. bore- 
hole with subsequent reaming to shaft size. Stope 
and haulage development in anticipation of produc- 
tion by 1959 is being advanced from the under- 
ground shaft. 

Stoping techniques are trending toward the use 
of 3-in. drifters with %-in. sectional rods for blast- 
hole drilling in holes to 70 ft deep. EX blasthole 
drilling by diamond drills still is used in 75 pct of 
the stoping, but improvements in carbide bits and 
sectional steels indicate a trend in that direction. 
There is a change away from large tonnage ring 
drilled stope blasts to smaller blasts of 300 to 500 
tons to prevent storage of muck in stopes and mini- 
mize blasting concussion. 

Methods using either scraper loading into chutes 
or direct to cars are employed in loading; 25 to 125- 
hp electric slushers are in use. The tendency toward 
handling coarser muck to underground crushers has 
improved loading efficiencies. 

Battery locomotive haulage is being continued 
and side dump cars in 8 or 10-ton capacities with 
down folding doors are favored. This type of dump- 
ing seems to improve car cleaning. 

Use of abrasion-resisting plate steels is replacing 
formerly used manganese steel castings as chute 
liners and other wear surfaces. 

In 1954 diamond drilling by the Appalachian Sul- 
phides Inc. of Jefferson, N. C., located the extension 
of the Ore Knob copper vein. This original vein pro- 
duced over 200,000 tons during the period from 1873 
to 1883. The deposit is a steeply dipping chalco- 
pyrite-pyrrhotite vein averaging 14 ft wide. During 
1955-1956, a three-compartment vertical shaft was 
sunk to 1037 ft by Cown & Co., shaft contractors of 
Birmingham, Ala. The mine is now being developed 
on three levels—the 560, 700 and 840—and a flota- 
tion plant with capacity of 700 tpd is under con- 
struction. 

The ore will be mined by shrinkage stoping and 
sublevel benching, using Eimco 21 loaders at the 
drawpoints and Mancha 1%-ton locomotives for 
haulage. Mine development and plant construction 
are being done by Appalachian Sulphides, and pro- 
duction should start early in the spring of 1957. 

Tungsten Mining Corp. at Henderson, N. C., has 
completed the shaft level stations, ore and waste 
pockets and ore transfer raises down to the 1500 
level of their two vertical shafts. Development work 
of crosscutting to the ore zone has started on the 
1500 level. Limited development done on the 1300 
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level has revealed good orebodies. A new ore vein 
was encountered in one of the 1500 level crosscuts, 
but this has not as yet been developed to prove its 
size. 

During 1956 the New Jersey Zinc Co. completed 
development of the Jefferson City mine and con- 
tinued the development of the Flat Gap mine. The 
Jefferson City mine, located approximately one mile 
south of Jefferson City, Tenn., reached a production 
stage in October 1956. Development and construc- 
tion work at the Flat Gap mine in Hancock County 
near Treadway is expected to be completed in 1957. 
Present plans are to place the mine on a production 
basis during the fourth quarter of 1957. 

The Jefferson City mine has been developed by 
two vertical shafts 3425 ft apart. The hoisting shaft 
is a seven-compartment rectangular shaft 13x19 ft 
in dimension. The cage compartment is 8x12 ft to 
permit access of large equipment underground. The 
shaft also contains two skip compartments, counter- 
weight compartment, pipe compartment, electrical 
compartment, and a manway. The shaft is 1302 ft 
deep with six mining levels at approximately 50-ft 
intervals beginning at 938 ft. Facilities are pro- 
vided below the sixth mining level for primary 
crushing of the ore and for automatic skip loading. 

The hoisting shaft is connected underground with 
the ventilation shaft by an 8x10-ft drift 4600 ft in 
length on the first mining level at a depth of 938 ft 
below the collar of the hoisting shaft. The ventila- 
tion shaft is a 12-ft diam circular shaft sunk to the 
depth of 1217 ft and contains a ventilation and man- 
way compartment. An exhaust fan of 60,000-cfm 
capacity is located at the collar of this shaft. 

Surface mine facilities are provided in a U-shaped 
building constructed near the collar of the hoisting 
shaft. The building contains the offices, warehouse, 
shops, hoist room, change room, chemical labora- 
tory, bulk storage space, and heating plant. It also 
contains the main electric switch-gear from which 
all electric power lines are distributed and con- 
trolled. 

Hoisting equipment consists of a double drum 
Nordberg ore hoist and a single drum Nordberg man 
and material hoist. Hoist controls are manufactured 
by the Electric Controller & Manufacturing Co. 

A flotation mill with 1000-tpd crude ore capacity 
has been constructed near the collar of the hoisting 
shaft. The ore is crushed to —4-in. size under- 
ground, and hoisted in 5-ton overturning skips 
which dump into a surge bin feeding to a belt con- 
veyor for transportation to a 1200-ton mill storage 
tank. 

The ore deposit at the Jefferson City mine occurs 
in the Kingsport member of the Knox dolomite. The 
formation dip is gentle varying from 7° to 10°. 
Mining levels are at approximately 50-ft intervals 
vertically, and the levels are from 400 to 500 ft 
apart horizontally. 

Ore is broken in the stopes by three-drill tractor- 
mounted drill jumbos, and by air leg drills. Ore is 
loaded by the Gismo, a self-loading transport pow- 
ered by a diesel tractor. Capacity of the Gismo is 
about 5 tons. A limiting feature of the Gismo is that 
it cannot load direct into cars. As a result, ore load- 
ing preparatory to Gismo mining is accomplished by 
track-mounted Eimco 21 shovels and by tractor- 
mounted Eimco 630 shovels. 

Use of the Gismo for loading permits trackless 
mining in the stopes. The main line haulage is in 
4-ton Granby-type cars on track of 30-in. gage. 


Tramming is done with 7%-ton Greensburg storage 
battery locomotives. The ore is dumped into an ore 
pass that feeds to a primary crusher underground. 

The Flat Gap mine is being developed by the 
sinking of a hoisting shaft, a ventilation shaft, and 
a service incline on a —10 pct slope. 

The seven-compartment rectangular hoisting 
shaft, which is 13 ft 7 in. by 14 ft 7 in., contains two 
skip cages, counterweight, pipe, electrical, and man- 
way compartments. The shaft, which reached the 
depth of 650 ft in October 1956, is to be sunk to 
885 ft. Four main haulage levels are to be estab- 
lished at depths of 350, 500, 650, and 750 ft. Below 
the bottom level, facilities are to be provided for 
primary crushing of the ore and for automatic skip 
loading. 

The ventilation shaft is to be a 12-ft diam circular 
shaft containing ventilation and manway compart- 
ments. It is to be sunk to the depth of 275 ft and 
connected by a drift from the first level at the hoist- 
ing shaft. 

A 14x14-ft service incline is being driven on a 
—10 pct slope a distance of 3900 ft to connect with 
the 350-ft level at the hoisting shaft. As of October 
1956 the incline had advanced 2300 ft from the 
portal. A means of access for large diesel-powered 
mining equipment, the incline also is being driven 
in the ore horizon for the purpose of developing 
stoping areas. 

Construction of the surface plant and adminis- 
tration building is now in progress. Nearly identical 
to that at the Jefferson City mine, the building is 
a U-shaped structure near the collar of the hoisting 
shaft. It will contain offices, warehouse, shops, hoist 
room, change room, bulk storage, and heating plant. 
The main electrical switch-gear will be located in 
the hoist room. 

Hoisting equipment will consist of a double drum 
Nordberg ore hoist and a single drum Nordberg man 
and material hoist. Hoists will be equipped with 
controls manufactured by Electric Controller & 
Manufacturing Co. Automatic operation of the skip 
hoist is planned. 

A flotation mill with crude ore capacity of 2000 
tpd is under construction near the collar of the 
hoisting shaft. The mill consists of two 1000-ton 
units, each almost identical in design with that of 
the 1000-ton mill at the Jefferson City mine. 

The ore deposit at the Flat Gap mine occurs in 
the Kingsport member of the Knox dolomite. The 
formation has an average dip of about 37°. Mining 
levels are at 150-ft intervals except for the fourth 
level, which is 100 ft vertically below the third. 

Present mining plans provide for breaking the 
ore by three and four-drill tractor-mounted drill 
jumbos. Ore is to be loaded by diesel-powered 
shovels into 8 and 10-ton trucks. These trucks will 
transport the ore to the ore pass, which feeds 
through a primary crusher underground into the 
skip pocket. 

Development of the stoping operation required 
driving 14x14-ft drifts on a +10 pct grade along 
the footwall of the ore zone. From this 10 pct slope, 
horizontal slopes will be developed by slabbing to 
the hanging wall of the ore and advancing along the 
strike of the ore zone. Since much of the tonnage 
occurs as linear, pencil-type strike ore zones, it will 
be possible to do much of the incline drift develop- 
ment in ore. In areas where the major axis of the 
ore zone is not closely parallel to formation, strike 
modifications of the proposed mining plans will be 
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made as indicated by the geometry of the ore 
occurrence. 

American Zinc’s newest producer in this area is 
the Young mine, about 8 miles east of Mascot, which 
has been developed for the Gismo method of mining 
and is presently producing 1000 tpd. 

The Coy mine, just east of Jefferson City, is being 
developed, and is scheduled to be brought into pro- 
duction during the first quarter of 1957. 

The No. 2 mine at Mascot, North Friends Station, 
and Grasselli mine in Jefferson County are active, 
and production from these older mines is normal. 

The two new mines will be fully mechanized. 
Some changes are being made in milling operations 
to improve metallurgical results and to accom- 
modate larger tonnages. 


by Severn Brown 


St. Joseph Lead Co., Balmat, N. Y. 


The company has just completed a DMEA project 
known as the Southwest New Market area in Ten- 
nessee. Drilling here has been most satisfactory in 
every respect. A rough calculation of the tons of 
crude zinc ore indicated by this drilling is about 
35 million tons, in which there will be approxi- 
mately 2 million tons of 60 pct zinc concentrates. 
This tonnage exceeds the tonnage mined from all 
the company’s Tennessee properties since operations 
began in 1914. 

A new contract with the DMEA has just been 
concluded on an 1850-acre area known as the 
Strawberry Plains area, which lies across the Hols- 
ton River to the east of the Mascot properties. This 
contract covers approximately 335,000 ft of diamond 
drilling and must be completed by Sept. 1, 1958. 


Northeastern U. S. 


The tale industry of upstate New York enjoyed 
a very good year in response to the high demand 
from the paint and ceramic wall tile industries. Both 
International Tale Co. and Gouverneur Tale Co. 
have increased capacity. The latter is now hand- 
ling all ore through the 24x36-in. jaw crusher on 
the 700-ft level. Provision is being made on the 
700 level to load ore, with mucking machines, at 
drawpoints. Open stope methods are used to mine 
the tale ore from two orebodies which dip at an 
angle of about 45°. Underground shop, supply room, 
and magazine were also constructed during the year. 
In the mill a new 10-ft by 66-in. Hardinge mill, 
with slow speed synchronous motor drive, was in- 
stalled. The newest entrant among the talc mines 
is the Reynolds Tale Co. at Edwards. An adit has 
been driven at the elevation of the mill to connect 
into the open pit, and the original mill is being 
revamped. 

In New England, talc is production by the Eastern 
Magnesia Tale Co., Inc., with headquarters in Bur- 
lington, Vt. The company’s Johnson, Vt., operation 
is a shaft mine producing about 200 tpd, with a mill 
incorporating a unique flotation system. The 100- 
tpd mine and mill at Waterbury turn out both finely 
ground powder and talc crayons used by steel work- 
ers. Newest addition to Eastern Magnesia Talc’s 
family of properties is the Gassetts, Vt., plant where 
foliated tale will be produced to supply the roofing 
trade. The ore will be trucked from a quarry located 
in Hammondsville, Vt. 

During 1956 all three Republic Steel mines of the 
Port Henry district, Mineville, N. Y.—namely, Old 
Bed, Harmony, and Fisher Hill—have operated at 
capacity. The Fisher Hill mine produces both mag- 
netic and nonmagnetic iron ore which is beneficiated 
in a concentrator, using both tables and magnetic 
separators. The other two mines produce mag- 
netite ore, some shipped directly as lump ore and 
the rest concentrated by magnetic methods. Most 
of the concentrates are sintered at a two-strand 
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Dwight-Lloyd sinter plant, which has a capacity of 
3000 tpd. 

Pelletizing experiments are being carried on and 
a pilot plant for pellet production will be in opera- 
tion in the near future. 


The Mineville orebodies range from low grade 
disseminated magnetite in a granitic gneiss to very 
rich and extensive concentrations of magnetite also 
related to the granitic gneiss, both following the 
intensely folded rock structures of the area. These 
folds have pitched generally to the southwest at an 
average of —25°. Mining is complicated by the 
irregular nature of the folding as well as by post 
ore faulting. Prospecting and development shows 
the ore to reach vertical depths of over 3500 ft, 
which makes an inclined depth from the outcrop 
some 8000 ft. 


Zinc production from the Edwards and Balmat 
mines of St. Joseph Lead Co. continued at an even 
keel. The circular, concrete-lined drift was com- 
pleted through the water-saturated gypsum-bearing 
ground in the 900 level haulage drift joining the 
No. 2 and No. 3 mines, and a start was made on 
deepening the No. 2 shaft. Prospecting by surface 
drilling was resumed on the Balmat property. 


At the Elizabeth mine of Appalachian Sulphides 
Inc.—formerly the Vermont Copper Co.—at South 
Strafford, Vt., the year’s production rate was the 
normal 24,000 tons per month of 1% pct copper ore. 
Both copper and pyrrhotite concentrates are made 
on the property, the pyrrhotite being shipped to a 
paper company for sulfuric acid manufacture. The 
only innovation of any portent was the use of the 
Eimco 630 electric mucking machine, which proved 
very effective in driving down 12%° inclines. At 
this angle the incline could be mucked without the 
use of a hoist on the mucker and without modifica- 
tion of the standard equipment. Ar airborne geo- 
physical program over the entire area has shown a 
number of anomalies that will be checked. 


by John Wilson 


U. S. Gypsum Co., Placterco, Va. 


Industry in 1956 has enjoyed one of its greatest 
years in history. With production at peak levels, 
demand for industrial minerals has stepped up ton- 
nages to an all-time high. 

The construction industry, which probably con- 
sumes the lion’s share of nonmetallic minerals, is 
keeping pace with the rest. Outlays for new con- 
struction" reached $44.4 billion in 1956, 4 pct above 
last year’s record of $43 billion. This gain is directly 
reflected in utilities, private industrial building, and 
highways. The number of new housing starts is 
declining. 

Last year’s production indicates the magnitude of 
the cement and aggregate industries. Cement was 
296,829,000 bbl, with a total value of $848 million. 
Added to this, there were 316 million tons of sand 
and gravel. Total value of all nonmetallics produced 
during the year was somewhat more than $2.8 bil- 
lion. If all predictions hold true, these figures will 
be dwarfed in the immediate years to come. 

It is estimated that during the 13 years of the 
huge highway program at least 37 million bbl of 
cement and 175 million tons of aggregate will be 
added annually to normal demands. 

Asbestos: Having accounted for two thirds of the 
value of nonmetallics produced in Canada in 1955, 
asbestos appears to have had another profitable 
year. 

More details have been announced as American 
Smelting & Refining Co., through its subsidiary, 
Lake Asbestos of Canada Ltd., continues with its 
mammoth mining project at Black Lake in Quebec. 
In preparation for eventual open pit mining, Asarco 
must drain and dredge the waters of Black Lake to 
reach the asbestos orebodies some 70 to 200 ft 
below. It is expected that the $32 million to develop 
the mine and another $9 million for the surface 
plant will be spent before production starts in 1958. 
The mill will have a capacity of 5000 tons of ore 
per day, producing approximately 100,000 tons of 
asbestos fiber annually. 

Borax: Pacific Coast Borax Co. has commenced 
an $18 million development program at Boron, San 
Bernardino County, Calif. In January work got 
under way on stripping of overburden to convert 
the underground operation to an open pit. The 
project, expected to be completed next year, in- 
cludes construction of new refining and concentrat- 
ing plants. 

Cement: About 350 million bbl of cement were 
manufactured in 1956 compared with 300 million lb 
for 1955. This means that almost 105 million tons 
of raw materials were mined and quarried, making 
Portland cement one of the nation’s biggest mining 
ventures. Even so, supply cannot keep up with 
demand, as imports have jumped sharply, exceeding 
the record of 4% million for 1955. 


Nonmetallic Minerals 


Fluorspar: The government has announced plans 
to stockpile 250,000 tons of domestic acid-grade and 
250,000 tons of metallurgical-grade fluorspar over a 
2\%-year period. This is expected to improve the 
domestic market situation, which has been seriously 


affected by Mexican imports. Many mines in the 
Illinois-Kentucky district have been idle in recent 
months, since operators have been unable to meet 
import competition. 

Gypsum: Gypsum, being so closely related to the 
building industry, has seriously felt the decline in 
new homebuilding. This decline is expected to be 
greater than previously anticipated because funds 
for long-term, low downpayment mortgages at low 
interest rates have remained relatively scarce. The 
general tightening of credit has cast a shadow on 
the future of residential construction. 

Although as a result sales are considerably off in 
the third quarter of 1956, as compared to the third 
quarter of 1955, advance estimates indicate that 
1956 production will come fairly close to the 1955 
record figures, which show that total consumption 
of domestic and imported crude gypsum was more 
than 14.5 million tons, according to the USBM. 

National Gypsum has announced plans to develop 
a new deposit in northern Michigan near Lake 
Huron which is estimated to contain 60 million tons. 
This mine, which will cost about $6 million to de- 
velop, will supply new plants to be built in the 


Equipped with a Link Belt TF loader, this Caterpillar diesel 
D4 tractor digs into limestone in underground quarrying 
operations of the Black White Limestone Co. near Quincy, Ill. 
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Great Lakes region. At the company’s new Shoals, 
Ind., mine gypsum is transported by belt conveyor 
up the 2000-ft incline. Present capacity of the con- 
veyor belt is 240 tph. This will eventually be in- 
creased to 350 tph. Blue Diamond Gypsum Corp. 
at its operation near Arden, Nev., is successfully 
using an aerial tramway to bring rock from its 
quarry and crushing plant down a mountain to the 
mill and board plant. 

From Mexico comes word of a huge new find by 
U. S. Gypsum in the state of San Luis Potosi. With 
300 million tons of commercial gypsum already 
blocked out, U. S. Gypsum is reported to be going 
ahead with plans for development—both at the 
desert site and at the Tampico docks. Initial pro- 
duction will be approximately 30,000 tons per month 
and should begin late in 1957, through their Mexican 
associate Yeso Mexicano. 

Mica: The government has announced two new 
policies that should help the domestic mica mining 
industry. First, the buying program has been ex- 
tended another five years and second, the prices 
paid to the miners for mica brought to any of the 
government purchasing depots has been increased. 
This is stimulating exploration as well as reactivat- 
ing nonproducers. 

Nephaline Syenite: A growing demand for nepha- 
line syenite has focused attention on the Inter- 
national Minerals & Chemical Corp. new 300-tpd 
operation at Blue Mountain, north of Havelock, Ont. 
This interesting and extensive deposit is the largest 
and purest known to exist and the only one being 
worked on a large scale. Although production has 
been coming from this deposit since 1935, the entry 
of International Minerals & Chemical Corp. into the 
field of operations early in 1956 sharply increased 
output in this area. This igneous rock, somewhat 
resembling granite in texture, hardness, and gen- 
eral appearance, is principally used in the glass and 
ceramic industries. 

Three quarry faces are being developed across the 
deposit, which has a light overburden. An under- 
ground quarry is planned for winter operations. 


Perlite: The expanded product of this nonmetallic 
mineral is fast becoming an important aggregate in 
both plastering and concrete industries. Production 
in 1956 reached 250,000 tons, an increase of almost 
14 pct over 1955. Expanded perlite now accounts 
for about 40 pct of the entire plaster aggregate 
market. 

Phosphate: This important fertilizer industry has 
a new producer in the J. R. Simplot Co. Centennial 
mine near Monida, Mont. Thirty million tons of acid- 
grade ore reserves have been established by drill- 
ing. Plans call for 5 million tons of this to be mined 
by open pit. The remaining 25 million tons will be 
mined from what will be one of the largest under- 
ground phosphate mines in the West. 

Potash: The Potash Co. of America and the Con- 
tinental Potash Corp. have announced plans to start 
mining in Saskatchewan’s huge 100-billion ton 
potash belt. Both companies plan to spend $20 mil- 
lion each in creating what will become a $10 million 
per year industry by 1958. This is Canada’s only 
known commercial potash deposit. P 

Salt: In its mine at Week’s Island, La’, Morton 
Salt Co. is now using crawler-mounted, four- 
machine jumbos, self-elevating, to drill the entire 
25-ft high face. Kennametal FDL 15%-in. drill bits 
are used with 14%-in. augers and Scranton drills to 
drill an average of 120 holes, 8 to 10 ft deep, per 
50-ft wide face. Two-man crews reportedly drill 
1% faces per shift, including moving time, in tough 
but not extremely hard salt dome. 

Sulfur: Recently Freeport Sulfur Co. announced 
plans to start mining the first completely off-shore 
sulfur deposit in history. This deposit, discovered 
by Humble Oil & Refining Co., is located in 45 ft of 
water, six miles from the nearest land, off the coast 
of Louisiana. Under the contract signed by the two 
companies, Freeport will design, install, and operate 
the Frasch plant and split the net profits, after Fed- 
eral royalties, with Humble. The sulfur is to be 
pumped 1700 ft to the surface, then into insulated 
barges. In the molten state it will be moved to Port 
Sulphur. 


Architect’s plan of the new asbestos fiber mill at Black Lake, Que., now being constructed by Lake Asbestos of Quebec Ltd., a 
subsidiary of ASARCO. Initial benching is under way to reach deposits uncovered by dredging and draining the lake. Proved 
reserves can support production of 100,000 annual tons of high grade fiber for more than 40 years. 
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by C. Mamen 


Editor, Canadian Mining Journal 


Eastern Canada 


Ontario 


Without a doubt the most spectacular achieve- 
ments in the province have been in the new uranium 
industry, which has sprung up almost overnight in 
the Algoma and Bancroft districts. 

Eight companies in the Algoma district, holding 
the world’s largest known deposits of uranium, will 
provide more than two thirds of the approximate 
$1.5 billion worth so far contracted for in Canada. 
The combined daily tonnage of ore expected to be 
handled by these companies is 34,000 tons. Pronto’s 
1200-ton operation started production in August 
1955 and was followed this year by Algom’s two 
3000-ton operations—the Quirke Lake plant in 
September and the Lake Nordic plant in December. 
Nearing completion and scheduled to start tuning 
up in January 1957 is Consolidated Denison with the 
world’s largest single mill treating only uranium 
ore and having a capacity of 5700 tpd. Can Met, 
controlled by the same interests as Consolidated 
Denison, expects to be in operation in May 1957 at 
2500 tpd. The largest contract held by a single com- 
pany was given to Northspan at $275 million. This 
company was formed by the merger of Spanish 
American, Lake Nordic, and Panel and is providing 
a total of 9000 tpd of milling capacity to commence 
by the fall of 1957. The three remaining companies, 
all holding large sales contracts and working towards 
production, are Stanrock at 3300 tons, and Milliken 
Lake and Stanleigh at 3000 tons each. 

In the Sudbury Basin, International Nickel Co. of 
Canada mined some 15 million tons of nickel copper 


Shaft No. 1 at the Stanleigh Uranium operation near Elliot 
Lake, Ontario. This shaft has now reached 1700 ft. Stanleigh 
is also drilling on the western part of its property, where 
there is indication of a second orebody. 


ore per year, 85 pct from underground mires, and 
Falconbridge more than 1% million tons. These two 
companies are cooperating on the extraction of a 
block of ore lying astride the common border be- 
tween the Fecunis Lake property and the Levack 
mine. The first shipment of iron pellets was made 
from the new pyrrhotite plant of Inco in February, 
marking the recovery of yet another byproduct as 
well as increasing the capacity of the entire plant 
by 1000 tpd. 

Also in the Sudbury area, Nickel Rim stepped up 
daily production from 750 to 1000 tons during the 
year. Arcadia Nickel Corp. is planning erection of 
a 1000-ton nickel-copper concentrator to treat ores 
from its Worthington Offsets mines under develop- 
ment. 

Several other nickel-copper projects are develop- 
ing into producers. The Gordon Lake property of 
Eastern Mining & Smelting Corp. anticipates a 1000- 
tpd operation. Temagami Mining, now shipping 
direct smelting copper ore, has also outlined large 
tonnages of lower grade nickel-copper-cobalt ore. 
Stratmat has proposed a concentrator and mining 
operation as well as a smelter near Fort Francis. 

Consolidated Bi-Ore Mines in the Blind River 
district started a unique operation during the sum- 
mer by running development ore from adit headings 
through a furnace to produce a 30 to 35 pct copper 
matte. Coldstream Copper Mines in the Kashabowie 
district is preparing a mine and concentrator for 
production in 1957 at 1000 tpd. Consolidated Sud- 
bury Basin Mines is developing two copper lead- 
zinc-silver orebodies and started construction of a 


Stanleigh Uranium Shaft No. 2 has been sunk to 1400 ft. 
Evenutally 800 men will be working on the property during 
the building period, 400 permanently. A townsite of 300 
houses will be built at Elliot Lake. 
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mill of 3000-ton capacity for 1958, with initial rate 
of 1000 tons by 1957. In the Manitouwadge area, 
Geco’s 3300 tons and Wilrey’s 750-ton copper-zinc 
operations are approaching production stages. 

Ontario’s gold mining industry managed to main- 
tain production despite growing hardships. Only one 
mine closed during the year—the Starrett-Olson in 
the Red Lake Camp failed to outline further ore. 
A considerable amount of shaft sinking was done 
reflecting belief in some quarters that the price of 
gold must eventually go up. This includes a 1000-ft 
internal shaft at Wright Hargreaves, which will 
bottom at 7950 ft and provide five more levels. 
McIntyre Porcupine went down to 7000 ft with an 
internal shaft collared at the 3750 level. Delnite 
deepened its shaft to 4875 ft to prepare three more 
levels. Madsen Red Lake is doubling the size of the 
production shaft in a unique operation designed to 
minimize loss of production time. This involved 
driving a raise alongside the shaft from the 2900-ft 
level to surface and then slashing into the raise. The 
shaft will also be deepened to 5000 ft below surface. 
Renabie Mines is deepening its shaft to 2200 ft from 
the previous 1450-ft bottom. 

Ontario’s growing iron ore industry headed for 
record production in 1956. Inco joined the ranks of 
the producers by virtue of its pyrrhotite plant hav- 
ing an initial capacity of 250,000 tons a year, with 
an ultimate capacity of 1 million tons grading 65 pct 
iron. 

The Helen mine of Algoma Ore Properties mines 
6000 tons of siderite ore per day by sublevel blast- 
hole stoping method and is currently developing 
a new block of ore below the previous workings. 
Hoisting of ore will be by inclined aerial tramline, 
whereas ore from the upper blocks is handled by 
belt conveyors. Steep Rock Iron Mines commenced 
production from the Errington underground mine. 
Extraction here is by block caving and capacity of 
the mine will be 1.5 million tons per year by 1958. 
A larger production shaft was also started on the 
company’s Hogarth mine, the eventual capacity of 
which will be 3 million tons. 

Production from the cobalt-silver mines of Cobalt 
was hampered by strikes and a fire which destroyed 
the main mill of Cobalt Consolidated, the biggest 
producer. Langis Silver & Cobalt started production 
at its 75-ton mill and resumed milling at the Castle 
Tretheway, which was shut down during the winter. 

The Ojibway mine of Canadian Rock Salt Co. 
carried out its first full year of room and pillar 
trackless operation since starting in August 1955. 
Daily production is 4000 tons on a one-shift basis. 
Developments leading to possible additional pro- 
ducers of rock salt in the province was the an- 
nounced start of work on a new mine and plant at 
Goderich by Dominion Tar & Chemicals Co., esti- 
mated to cost $6 million, and the acquisition by 
Midrim Mining Co. of salt beds near London, where 
drilling was carried out prior to sinking a shaft to 
a depth of 1750 ft. 

Underground mine development was carried out 
at the Munro mine of Canadian Johns Manville at 
Matheson in preparation for production by 1958 to 
replace open pit operations. 

Ontario expects to have its first lithium producer 
in 1958—Nama Creek Mines in the Beardmore dis- 
trict started sinking a production shaft and surface 
plant construction for a 1000-ton operation. 

Gross output of the mines and smelters of Quebec 
is expected to exceed $400 million for 1956. 
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Asbestos from the Eastern Townships continues 
to be the backbone of the industry, accounting for 
25 pet of the total value of all minerals produced. 
The world’s largest asbestos mine and mill of Cana- 
dian Johns Manville at Asbestos continued to de- 
velop the Jeffrey underground mine for the next 
lift of block-caving. No sooner was the new mill 
completed than plans were announced that capacity 
will be raised beyond the 625,000 tons of fiber which 
is the current rate. 

In base metals there were a number of new pro- 
ducers as well as plants that increased capacities 
of existing facilities. Rainville Mines in the Val d’Or 
district started a copper-gold mine and mill of 300- 
tod capacity in April. In February Chibougamau 
Explorers became the third mine to reach produc- 
tion in this area, as the 450-ton copper-gold mill 
started up. Lyndhurst Mines in the Noranda area 
commenced daily shipments during the summer of 
300 tons of copper-sulfur ore for treatment in the 
Beattie-Duquesne mill 20 miles away. Beattie- 
Duquesne converted its large gold mill to handle 
copper ore and was bringing its own Hunter mine 
into production by year-end. 

The Gaspé Copper Mines large 5700-ton mine, 
mill, and smelter worked at less than the full rated 
capacity during the year, owing in part to inter- 
mittent power shortage and lack of miners. Barvue’s 
4800-ton zinc-silver open pit mine is being replaced 
by an underground operation of 3000 to 3500 tons 
as the economical depth was reached in the pit. 

In the Eastern Townships, the old copper work- 
ings at Harvey Hill Mines near Thetford are being 
rejuvenated. Underground work and construction of 
a 600-ton mill was started. Quebec Copper Corp.’s 
increased daily tonnage handled from 800 to 1000. 
The nickel-copper deposits of Eastern Metals were 
further developed and a 500-ton concentrator 
started for completion by 1957. Ascot Metals Corp., 
which introduced Gismo loading and transport to 
this country, discontinued production because of low 
grade of ore. Opemiska Copper’s recently expanded 
800-ton mill at Chibougamau was partly destroyed 
by fire in October. A loss of four months production 
time is anticipated, but a new production shaft is 
being sunk in the meantime. 

Other significant developments that will have an 
impact on future base metal production include the 
expanded smelter capacity of Noranda Mines. This 
will increase output from 240 to 350 million lb of 
copper per year within the next year and a half. 
Eastern Mining & Smelting Corp. has started erec- 
tion of a nickel-copper smelter and refinery at 
Chicoutimi. There appears little doubt that many 
new producers will result from the work currently 
being done through the province. In the Chiboug- 
amau camp alone, several sizable projects are in the 
offing, notably a 7500 to 10,000-ton operation for 
Copper Rand Chibougamau. Others are Chiboug- 
amau Jaculet, Merrill Island, Quebec Chibougamau 
Goldfields, and Bouzan, to name but a few of the 
many companies that have sunk shafts and are in 
the process of proving-up orebodies. 

Quebec’s struggling gold mining industry again 
felt the squeeze between the fixed price of gold and 
rising costs, with the result that operations were 
discontinued at a number of properties. Sullivan 
Consolidated closed in July rather than try to meet 
demands for higher wages, but plans were an- 
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Underground slushing 
hoist using air-powered 
winch to scrape broken 
ore into chutes. Ore is 
hoisted to surface and 
transported to Inco’s 
reduction plants. 


nounced that the shaft would be deepened and the 
mine reopened when conditions became more favor- 
able. Donalda Mines also suspended milling during 
the year pending results of an exploration program 
designed to outline further ore reserves. The 
O’Brien and Beattie mines are also understood to 
have carried out final mine clean-up of remaining 
ore and are doing exploratory underground work 
in an effort to outline sufficient ore to warrant pro- 
duction plans. 

Molybdenum Corp. of Canada in the Lacorne dis- 
trict completed construction in September of a 
plant for converting their concentrates into molybdic 
oxide and molybdates, thus eliminating the necessity 
of having this step performed in the U.S.A. Preissac 
Molybdenum Mines announced the start was made 
on a 600-ton mine and mill on their property with 
Molybdenite Corp. to undertake management and 
operation. Production at Quebec Lithium, Canada’s 
first source of this metal, was increased during the 
first full year of operation as mill capacity was 
raised to handle 1000 tons of ore from the original 
500 tons. Equipment has been obtained to start 
early recovery of 400 tons of feldspar per day as a 
byproduct. 


New Brunswick 


In the Bathurst-Newcastle area, Heath Steele 
Mines of American Metal Co. is developing as two 
underground mines and a 1500-ton concentrator is 
being constructed. Underground mining of lead- 
zinc-copper ore will feature trackless equipment 
and diesel truck haulage right to the mill located 
between the mines. Brunswick Mining & Smelting 
started a large 2000-ft production shaft, and de- 
velopment work was carried out from the original 
shaft in preparation for mining by sublevel stoping. 
At the New Larder U mine of Anacon Lead Mines 
underground exploration was carried out. Billiton 
Co. commenced shaft sinking on the former Antho- 
nian property after diamond drilling indicated defi- 
nite ore possibilities. Sturgeon River Mines com- 


pleted shaft sinking and is doing underground work. 
Keymet suspended mining and milling operations in 
March, having started production from a 250-ton 
mill in 1954. 


Nova Scotia 


Efforts were continued during the year by Min- 
eral Exploration to outline further tonnages of zinc- 
lead-silver ores in their large concession on Cape 
Breton Island. Studies carried out at the Meat Cove 
property and at Rocky Brook led to formulation of 
plans to erect a zinc smelter in the province. Surface 
work was done on the old iron property at Tor- 
brook. Mindamar Metals, the sole base metal pro- 
ducer, stopped milling in April. 

Plans to start the new Pugwash rock salt mine 
of Malagash Salt Co. were delayed owing to diffi- 
culty in sinking through water-bearing formations, 
although mill construction was well advanced. The 
company continued to operate the Malagash deposit. 


Newfoundland 


Newfoundland grew in stature as a major pro- 
ducer of minerals during the past year. Advocate 
Mines uncovered an asbestos deposit at Baie Verte 
and New Highridge Mining made a copper discovery 
south of Tilt Cove. The Tilt Cove mine of Maritime 
Mining Corp. is expected to be in production by May 
1957. A 2000-ton mill and two underground mines 
are being developed. The Gullbridge mine of the 
same company sank a shaft and erected a surface 
mining plant and announced plans for a 1000-ton 
mill for completion in 1958. The only producer of 
zinc-lead-copper in the province, the Buchans Min- 
ing Co. continued an efficient and highly profitable 
1300-tpd operation. Mining is by cut-and-fill stoping 
using hydraulic filling with sand, and by an under- 
hand square set method of pillar recovery. A large 
circular 4000-ft shaft was started on a deep exten- 
sion of the Rethermere orebody. 
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by John McIntosh 


Sheep Creek Gold Mines Ltd., 
British Columbia 


Total mineral production of Western Canada dur- 
ing 1956 was valued in excess of $650 million. This 
figure includes metals, nonmetallics, and fuels. Pro- 
duction for 1955 is shown in the accompanying 
table. In dollar value, in the metals division, zinc 
was the leader, followed by lead, copper, gold and 
pitchblende. Among the mining companies, the 
largest contributor was Consolidated Mining & 
Smelting, followed by Hudson Bay. 


Saskatchewan 


In northern Saskatchewan uranium capacity is 
being materially increased to meet the requirements 
of ore discoveries in that district. Here Lorado is 
constructing a 600-ton plant, and Gunnar and 
Eldorado are increasing to 1650 and 2000 tons re- 
spectively. Consolidated Nicholson mine closed. 

Anglo-Rouge appears to be the first copper de- 
velopment in the Lac la Rouge area, with prospects 
of becoming a mine. Ore developed is reported at 
more than 3 million tons assaying 1.97 pct copper. 

Potash Co. of America is sinking a 3000-ft shaft 
at Patience Lake, where refrigeration of holes sur- 
rounding the shaft is necessary to keep the ground 
firm for drilling. 


British Columbia 


In British Columbia the emphasis was on copper. 
In the Highland Valley district, American Smelting 
& Refining is directing exploration of the Bethlehem 
Copper Corp. property. Results indicate a very 
large tonnage of low grade open pit ore. 

Grandby Consolidated, faced with the eventual 
shutdown of its Copper Mountain operation, has 
what appears to be two potential producers. The 
Grandby-Newmont controlled Granduc mine is re- 
sponding well to the current underground testing 
program. In addition, Grandby is constructing a 
500-ton mill in the old Phoenix copper camp. 

New copper concentrators, of 1000-tpd capacity, 
are beyond the drafting board stage for both Canam 
Copper, at Hope, and Surety Oils & Minerals at 
Greenwood. 

Bralorne continued to be the premium gold pro- 
ducer in the province, with production in excess of 
60,000 fine oz. 

Kimberly continued to be the largest producer of 
lead and zinc, with mining on extraction of pillars 
as well as from lower levels. 


Western Canada 


The Bluebell and Reeves McDonald mines re- 
opened and are now in production. Bluebell began 
recovery of the zinc and lead in tailings from early 
day operations. Original mine tailings had been dis- 
posed by dumping into Kootenay Lake. 

Canadian Exploration’s Emerald mine is well 
ahead of schedule in delivery of its G. S. A. contract 
on tungsten concentrates. 

Two new iron operations, totaling 6000-tpd 
capacity, are scheduled for the Canadian Pacific 
coast. Concentrates are to be shipped to Japan. 


Northwest Territories—Yukon 


Best known as the northernmost gold mine in 
North America is the Grant Yellowknife Gold Mine 
Ltd., which doubled its ore reserves last year to 
more than 3.5 million tons of 0.78 oz Au. Reports 
are that the Grant Yellowknife is developing cop- 
per reserves to the north. Metal production for the 
territory should exceed $10 million. 


Makeno Mines Ltd. resumed operations during the 
past summer at a rate of 125 tpd. Heads have been 
held at 41 oz of silver, 9 pct lead and 11 pct zinc. 
Exploration is developing ore reserves at 50 pct 
greater than mill requirements. 

Yukon Consolidated Gold Mine produced more 
than $1 million during its five months operating 
season, with sufficient ore reserves developed to 
start operation this May. 

Prospecting activity in the Yukon territory was 
greatly accelerated during 1956. 


Manitoba 


Hudson Bay and Sherritt Gordon were the large 
producers for 1956. The former has continued ex- 
ploration at the Osborne Lake property where 500,- 
000 tons of 4 pct copper was developed. International 
Nickel has spent more than $6 million in develop- 
ment at its Mystery-Moak Lake nickel properties 
and expects ultimately to spend $154 million. 

Twelve million tons of lithium ore have been de- 
veloped near Cat Lake in southeastern Manitoba. 
To date more than $1 million has been expended in 
development of these properties. Near Bernie Lake 
a three-compartment shaft is under way on Mont- 
gary Exploration’s lithium property—8 million tons 
of ore averaging 1.85 pct lithium are reported. 


Mineral Production, 1955 


Product British Columbia 


Alberta 


Saskatchewan 


Copper, Ib 


Lead, Ib 25,761,000 

Zinc, Ib 418,330,000 98,650,000 18,780,000 

Gold, oz 256,470 83,800 74,380 318,340 
Silver, oz 8,582,000 1,222,500 5,623,000 115,000 
Iron ore, tons 698,000 

WOs, Ib 2,254,000 

Pitchblende 11,000,000 12,000,000 
Asbestos, tons 16, 

Coal, tons 1,416,000 4,344,000 2,261,000 8,400 

Gas, mcf 126,750,000 6,038,000 19,000 
Crude, bbl 


Total value mineral production 
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Northwest 
: | 44,430,000 65,700,000 . 
188,053,000 323,741,000 83,770,000 14,406,000 23,454,000 


by J. C. Archibald, Jr. 


Texas Mine & Smelting Div., 
National Lead Co., Laredo, Texas 


The big news in mining in Mexico is an increasing 
interest in nonmetallics. Barite and fluorspar have 
been very active. Mexico has potentially a large 
market for feldspar, but feldspar is still being im- 
ported from the U. S., although domestic producers 
have increased production. Quartz is being supplied 
almost entirely from domestic sources. 

Revisions in the mining law, particularly with the 
permission given for increased depreciation and 
amortization rates, have been very attractive to 
many of the mining companies. These new provi- 
sions specify that the cost of equipment and devel- 
opment work and the cost of the property itself can 
be written off for the estimated life of the deposit, 
or of the lease should the lease be the governing 
factor. 

A large new strike of mercury has been reported 
at Huahuastla, Gro. A new mill was completed, and 
has reportedly been placed in operation at Huitzuco, 
Gro. Because of the guaranteed price, mercury 
mining continued on an even keel during the year. 

The manganese picture has not yet changed in 
spite of the great increase in price paid domestic 
producers—who are now receiving Indian prices. 
The increase in prices should bring increased pro- 
duction during the next year. 

The major base metal mines have continued at 
practically the same level as in recent years. One 
new mill in the Chalchihuites area has gone into op- 
eration, and another reportedly is ready for opera- 
tion in the same area. Mexico is still exporting some 
copper, but the consumption in Mexico has increased 
tremendously owing to its use by the relatively new 
fabricating industry. That industry is taking all the 
production from the major producer, and it is esti- 
mated that by 1962 Mexico will need to import cop- 
per for her domestic needs. Heavy industry in Mex- 
ico, in general, is increasing, and a similar situation 
could exist with regard to lead-zinc not too many 
years hence. 


by G. A. Gustafson 


During the past year prospecting and exploration 
has intensified. Several large companies are enter- 
ing the scene as well as local participants, a result 
of the increase in population in the past ten years. 


Admiralty Alaska Gold Mining Co. is exploring 
a nickel-copper lode at Funter Bay. Two tunnels 
are being driven at 1425 and 1700 elevations to 
intersect the orebody. 


Kennecott is exploring on a full-time basis the 
once rich Chitina copper area, site of the fabulous 
Kennecott mine, with hopes of relocating a new 
copper formation. 


Mexico 


Alaska 


Titanium is no longer in the forefront of the news, 
but it is understood that at the rutile strike in 
Pluma Hidalgo, Oax., development work has con- 
tinued. Mexico possesses large reserves of ilmenite, 
and there is a great potential for titanium dioxide 
consumption. 

Most of the sulfur companies working on the 
Isthmus are now in production. The Mexican Gov- 
ernment has not agreed to increase the acreage 
available for prospecting, and unless the acreage is 
increased the life of the ventures is definitely 
limited. 

Increased activity with regard to iron ore was 
noted with the announcement of a new deposit near 
Diudad Camargo, Chih. There is also activity in the 
state of Jalisco at Pihuama, and in the state of 
Oaxaca. 


Caterpillar D6 tractor with 6A dozer carves out a road to 
expedite sulfur production in southern Mexico. 


The Kuskokwim River Quicksilver mine located 
near Sleitmute is producing about 400 flashes per 
month. Difficulty is experienced in retorting due 
to the stibnite present in the cinnabar. 

Commercial uranium is being developed by 
Climar Uranium on the Prince of Wales Island off 
Ketchikan. This is the original Ross-Adams dis- 
covery. Nearby Union Carbide Nuclear is negotiat- 
ing for the claim of I & L uranium. 

The vast iron deposits of southeast Alaska have 
received new life following successful negotiations 
with the Japanese steel makers to accept 3 pct tita- 
nium in the iron ore. 
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by K. A. Lehner 
Joy Mfg. Co., Salt Lake City 


Underground Equipment 


The year 1956 has been marked by the generous 
development of new ideas and new tools to help 
underground operators improve working conditions, 
step up production rates, and set new marks for 
efficiency in different and varied phases of their op- 
erations. Underground exploration, drilling meth- 
ods, drilling bits, drills, slusher control equipment, 
loading machines, and high speed propelled rotary 
drills have made their impressions. 


Smaller, heavy duty, skid-mounted, underground 
core drill rigs equipped with hydraulic-type swivel 
heads are available. They can have separate air 
motor driven hydraulic systems or built-in hy- 
draulic systems to provide controlled and variable 
feed pressures, to be used with all standard sizes of 
core drill tools. In general, improved core recovery 
has resulted from the use of hydraulic-type feeds. 
Increased daily penetration has resulted, greater 
hole depths have been drilled, and a reduction in 
overall drilling cost has been attained. 


Canada reports introduction and acceptance of a 
more effective development in hard rock mining. 
The enlarged holes in the burn or shatter cut drill 
pattern improve breaking and reduce the actual 
number and size of holes to be drilled. Widespread 
use of air feed leg drills has posed a problem of 
drilling the large diameter holes, which are left 
unloaded and to which other holes break. Air leg 
drills usually drill holes of 1%-in. to 15¢-in. diam. 
Penetration rates when drilling 2%-in. or 2%-in. 
holes are very slow. Introduction of the Dimitrieff 
reamer bit has offered an immediate solution. The 
air leg operator proceeds in the regular manner to 
drill a pattern of 1%-in. holes. The Dimitrieff bit is 
used to drill the 2%-in. Burn holes by enlarging the 
1%-in. holes, which were to be left unloaded. The 


& 
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Dimitrieff bit has the same straight circular taper 
locking arrangement as the bit, copperhead taper 
type, in widespread use. This eliminates the need 
for extra or special steel. A pilot nut device holds 
the drill steel centered in the drillhole being en- 
larged, while the reamer bit directly behind en- 
larges the annular area to produce the enlarged 
hole. Results reported are reduced drilling time, 
better breakage, and consistently deeper rounds in 
hard ground. 

The Cryderman mucking machine has made its 
appearance for incline shaft mucking. The first ma- 
chine has been put into actual production work. At 
this writing no definite results are obtainable, but it 
is expected that some improvement will result in 
this difficult mining problem. This machine consists 
of a 20-ft cage built in two 10-ft long sections for 
ease of installation and handling underground. A 
telescopic-type boom with a 14-ft side swing in any 
direction and with extendable feature 15 ft capable 
of retracting and revolving allows for great flexi- 
bility in performing the many maneuvers needed to 
dig, handle, and load in a small incline shaft. Op- 
eration is manual, providing controlled compressed 
air to either end of seven air cylinders. Two con- 
trol levers by proper manipulation actuate the ex- 
tending of boom section, swinging the clamshell into 
place, and providing the force needed to load and 
close the clam, retract, place it in unloading posi- 
tion over skip or bucket on either side of machine, 
and to unload it for further digging. The clam can 
handle general size muck, oversize boulders that 
have to be handled separately, or wet or dry mate- 
rial. It requires about 500 cu ft of 90 lb of air per 
min for good operation. Certainly more will be 
heard from this machine in the future, as many 
operators are very interested in this problem. 


The need for rugged high-capacity equipment has called for development of more versatile machines. 


Two jumbo drill 
machines with jibs. 
Crawler-mounted equip- 
ment is coming into its 
own in underground 
operations. 


Introduction of the Joy Microdyne, wet, inertial- 
type dust collector designed to collect particles of 
gas and air streams offers a possible solution to many 
severe dust problems. This machine, made in many 
sizes and capacities (4000 cfm to 48,000 cfm) is so 
constructed that it can be mounted directly in pipe 
or duct lines. Space requirements are practically 


nil because the unit can become a part of the duct 
system. The unit can be used very effectively to 
clean the dust-laden air streams near car loading or 


unloading points, crushers, shaft stations, block 
caves, or other points where dust count in the air 
streams must be held to safe limits. Water is re- 
quired for wetting dust particles. Quantities under 
normal 60-lb pressure are stated to be 1 gpm for a 
2500-cfm unit, 4.8 gpm for a 12,000-cfm unit, 19.2 
gpm for 48,000-cfm units. The machine separates 
the dust and water in the form of slurry at the bot- 
tom, which is the drain section. This slurry can be 
saved and pumped or go to waste. Efficiencies are 
very high, the manufacturer stating that 100 pct col- 
lection of 5-» size particles by count, or 83 pct of 
3-y size by count can be taken from most air streams. 
Certainly this unit has much to enhance a bright 
future, as it fits a spot both underground and on sur- 
face where the need is great. The size characteris- 
tics, the ease of installation, maintenance, cleaning, 
and control mark it for underground service. 
Crawler-mounted underground equipment has 
come to the fore more than ever during this year. 
The need for rugged high capacity machinery has 
called for the development and introduction of more 
and varied machines. Primary in this field has been 
the introduction of heavy duty, medium-sized load- 
ing machines on air-powered or electric-powered 
crawler-type mounting. Such a unit has been an- 
nounced during 1956 as the Eimco Model 630 Series 
and fills that gap where a unit capable of handling 
and loading hard abrasive rock has been needed. 
Conversion to other types of machine is possible. 
It can be made into a standard tractor for pulling, 


into a bulldozer for pushing, fork lift truck, back 
hoe trencher, timber setter, and drill mounting. The 
coming years will see widespread adoption. 

The advent of roof bolting has created a serious 
problem and has also created an answer. Wet-type 
roof bolting with water for drilling creates a prob- 
lem in many places where water is scarce or not de- 
sired. A new bolthole vacuum cleaner catches dust 
at the hole collar generated by percussion or rotary 
drilling. The unit consists of a positive displacement 
vacuum pump attached by flexible hose to two filter 
barrels containing filter elements. Positive vacuum 
is created by use of a special spring-type jack, 
which seats the special head against the roof or 
back. The drill bit and steel drill through this head. 
Rock chips and dust are sucked through the head 
and attaching hose to filters. The manufacturer 
states that drilling can be successfully accomplished 
at a distance of 200 ft from pump and filters. The 
same company has also introduced a unit known as 
the MSA Drill Dust Bucket for use primarily with 
auger steel. The Dust Bucket is approved by the 
U. S. Bureau of Mines. It requires no power and is 
held in piace by a hanger assembly with a rubber 
seal against the work surface. The auger steel works 
through it and dust or particles resulting from drill- 
ing fall into the bucket. At completion of each hole, 
the unit is emptied. It is most successful for roof 
bolting. 

Many operators have learned from actual experi- 
ence that the proper use of remote control of two- 
drum and three-drum slushers does offer a means 
of increasing manhour output as measured in tons 
of material moved. This system of control makes it 
possible for the slusher operator to stand at a point 
where he can actually control the scraper loading 
operation and thus be sure that a full scraper is 
brought in on each trip. More slusher hoists with 
remote control—air hoists, air electric, or all elec- 
tric—will be used as the knowledge of increased 
production becomes more general. 
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by J. C. O’Donnell 


Shaft & Development Co., Sait Lake City, Utah 


The Problem of Shaft Sinking 


Shaft sinking has always been considered the 
toughest assignment of the entire mining operation. 
Few men have found the work attractive, as shaft 
workers have endured poor ventilation, an abund- 
ance of drainage water—sometimes acid—and many 
delays caused by the mining operation above, and 
in addition, the job of hand mucking. 

As an inducement for the job, shaft men were 
always paid a higher rate than the prevailing 
miner’s scale, yet even with this incentive only the 
more rugged followed shaft work. Outstanding 
among these early day men were the Finns, who 
by their prowess proved equal to the severe task. 
As immigrants they learned their mining in the iron 
and copper regions of Michigan, only to move west 
as the new fields opened. 


A cylinder within the telescopic boom of this Cryderman 
shaft mucker permits it to extend 14 ft 8 in. to a total 
length of 31 ft 8 in. from the gimbal. 
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It was common practice for mines, after setting 
up the shaft job, to hire one leader or pusher who 
supplied the three shift crews and supervised the 
job. Management’s task was to furnish tools and 
supplies and check the shaft lines—the Finns sup- 
plied the rest. 

Because the operation moved along satisfactorily, 
little thought was given to any improved sinking 
methods. With such an ample market of good tough 
shaft miners, no mechanization was forthcoming, 
and yet it is interesting to note that for 50 years 
clamshells, power shovels, and traveling cranes had 
been known to the industry. Probably one reason 
for the lack of change in methods was the fact that 
these early day shaft men were trained specialists 
who made satisfactory footage by hand mucking. 

Always eager to cut costs, the mining industry 
introduced newer methods and better equipment 
into the mines. Slusher hoists and scrapers elim- 
inated hand mucking in stopes. Overshot loaders in 
level development with larger cars and locomotives 
replaced the car man and hand mucker. Self-rotat- 
ing stopers replaced the old wiggle-tails and power- 
feed drills, and detachable bits and improved drill 
steel also found their way into the picture. But shaft 
sinking adhered to the antique method of hand 
mucking. 

To minimize mucking in larger shafts one method 
used was to sink only two compartments, then stope 
the remainder of the shaft. In this manner the bulk 
of the broken rock was handled by gravity. Where 
the sinking site could be reached from different 
access levels, another practice has been to raise the 
shaft either in part or full section. This method was 
effective, especially where coarse muck made the 
sinking operation a slow, costly job. 

Probably the first improvement in handling 
broken rock was the use of the mucking pan. The 
improvement was that instead of the back-breaking 
job of lifting rock into the sinking bucket much of 
the muck could be scraped into the pan. With the 
use of a single drum hoist mounted in the timber 
the pan was raised alongside the long tom sinking 
cage. Chains from the cage were attached to the lip 
of the pan to control the discharge of muck into 
the mine car on the sinking cage. Later the use of 
sinking skips replaced the cage and car. 

From the iron country came the first use of the 
double drum slusher in handling shaft rock. When 
the round was fired the bulk of the muck was 
thrown against one wall. Then with a minimum of 
hand mucking the small slusher ramp was installed, 
being supported by a long bar set against the shaft 
walls. A sheave block was anchored to each end 
of the‘shaft wall, and with the slusher set above in 
the timber, the scraper moved longitudinally in the 
shaft, pulling the rock up the ramp into the sinking 
bucket. 

Newer ideas and improvements gradually came 
into shaft sinking in the way of experimental rounds 
in both ‘full bottom and bench type; better ventila- 
tion; air and water manifolds; and blasting mats and 


bulkheads. A safety feature was the replacement 
of fuse blasting with electric detonation. It was 
always a problem to keep the cap and fuse water 
repellent, plus the chance of misfires and the danger 
of a hoist failure after spitting the round. Electric 
caps eliminated many of these former hazards. 

Standard equipment from early days, hand held 
rock drills are still used in shaft sinking, with 
greatly improved drills, steel, and carbide bits. 

An innovation in shaft drilling was the use of air 
bars and drifter drills. The advantage of these 
machines was that deeper and better patterned 
rounds were drilled with less fatigue to the miner, 
as the drills were moved transversely along the bars 
in the shaft. This was a move in the direction of 
the jumbo, whose acceptance in shafts was slower 
because of the small compartment sections. Ease of 
handling in the open elliptical and circular shafts 
today finds a greater use of the drill carriage, which 
has made the miner’s job much easier, especially in 
pulling long rods from the hole. 

The war years saw the passing of the old time 
shaft miner. It was a problem to replace him. This, 
with the ever increasing cost of labor and supplies, 
gave rise to the thought of changing the arduous 
job of shaft mucking. 

Among the first of the improved methods was 
E. J. Longyear’s introduction of the Riddell mucker 
in a shaft at Barberton, Ohio, in 1943. With two 
90-lb rails mounted on I beams and supported on 
the end plates of the shaft, the carriage moved 
lengthwise of the shaft. There were two operators 
in the carriage, one on the traction motor and the 
other controlling the raising and lowering of the 
clam. Tag-line men in the shaft bottom swung the 
clam into position before the operator dropped it 
into the muck pile. This machine was the first to 
eliminate hand mucking in vertical shafts. There 
have been modifications of the Riddell since its in- 
ception, and it is widely used in shaft sinking today. 

With adoption of the Riddell there appeared many 
variations of clamshell mucking. One practice is to 
place the operating motors at some distance above 
the muck pile in order to make easier swinging of 
the clam for the tag-line men in the bottom. A 
greater open area of shaft is required for this opera- 
tion. 

Another version is to place a single drum tugger 
within the clam, and from two ropes on the tugger 
a shaft man actuates the opening and closing of the 
clamshell. Raising and lowering of the clam is done 
by the main hoist. 

Still another practice is the use of a panel board 
in the shaft bottom whereby one man controls the 
raising and lowering of the clam and the action of 
the jaws, with tag-line men swinging the clam into 
position in the shaft bottom. Two solenoid, air- 
operated hoists at the shaft collar supply the power 
for this unit. 

Many other variations of clam shell mucking are 
used, such as the hydraulically controlled clam and 
the clam that is operated by being attached to the 
bottom of each cage of a double drum hoisting set- 
up. Here an operator in each cage controls the 
action of the clam below as it is hoisted and dumped 
in a pocket above. 

In addition to the Priestman and air-powered 
grabs, the orange-peel or pneumatic grapple with 
its six tines has had use in shaft sinking. Much like 
the clam, it has had a varied application, being con- 
trolled from a panel board in the bottom, from a 


cable way, or used as a straight,grapple. Users of 
the orange-peel type of loading claim its big advan- 
tage is that in loading varied size rock two tines 
will grip a large boulder while the remaining tines 
close into position holding fine muck within the 
grapple. 

As much consideration was given vertical ‘shaft 
mucking, mechanization appeared in some types of 
inclines also. The first such mechanization was the 
slusher, originally with the single, then with tandem 
scrapers. Many variations of slusher mucking have 
been used in incline mucking. 

The overshot or rocker-type shovel that became 
standard equipment in level mucking was converted 
for use in incline shafts. Conversion of the standard 
loader to an incline machine was accomplished by 
attaching snubber reeis to the rear wheels of the 
loader. Over these reels a holding cable was reeled. 
Traction operation was a combination of torque on 
the wheels and retraction of the snubber cable. On 
inclines from the near horizontal to 30°, this ma- 
chine has been effective. 

S. W. McDougall, manager of Bunker Hill mine, 
designed a self-loading skip with a 20-cu ft bucket. 
This unit was lowered to the face of the incline 
where the 20-cu ft bucket was loaded by a cable 
operation. The loader was hoisted and dumped into 
a pocket. 

One of the most recent developments applicable 
to both incline and vertical shaft sinking is the 
Canadian Cryderman mucker, whose action is con- 
trolled by seven air cylinders. From his cage com- 
partment one man operates two levers that control 
the movement of the telescopic boom and the posi- 
tion of the clam bucket in the shaft bottom. Unlike 
a gravity force, the desired pressure for crowding 
the clam bucket into the muck pile is a positive 
controlled action, while the telescopic boom re- 
sembles the reaching action of a human arm. This 
machine is unique because of its successful use in 
both vertical and incline shafts today. It is reported 
that 41,000 ft of Canadian shafts have been sunk 
with this machine to date. 

As these improvements continued, framed timber 
—always a popular means of shaft support—was 
being replaced in part by the use of concrete in 
square and rectangular shafts. In the Southwest 
several circular shafts were sunk. Advocates claim 
greater compression and better ventilation in the 
circular type. Recently the overshot mucker has 
been used in this type of shaft, replacing the clam- 
shell for loading broken rock. Following the peri- 
meter of the shaft, the tractor-mounted loader 
mucks around the shaft bottom, always keeping the 
broken muck pile in the shape of a saucer. The 
loader is hoisted to surface in the open shaft prior 
to blasting. 

Shaft sinking at the individual property has been 
an intermittent operation, and, generally, deepening 
was carried on only when one or two levels were 
needed for mining. There arose the problem of 
holding good shaft crews during the interim, and 
the shaft contractor with his trained crews was 
brought into the picture. Along with this has been 
added competitive bidding by contractors for shaft 
jobs. 

All these conditions have led to faster and more 
efficient methods of sinking which today are a far 
cry from the old hand mucking days. Yet the indus- 
try can look forward to even more developments 
and refinements in the job of shaft sinking ahead. 
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by P. W. Guild 


URING 1956 the application of geology and re- 
lated scientific disciplines to the search for new 
mineral deposits went forward on an ever widening 
front. Spurred on by record-breaking consumption 
of many of the established commodities and new 
uses for minerals and metals that were hardly 
known a few years ago, the profession is figuratively 
leaving no stone unturned in the effort to insure 
that adequate raw material supplies will be avail- 
able for the future. More money was spent and more 
people were engaged along more lines of research 
than ever before. A huge project to map much of 
the Canadian Shield area by photogeologic methods 
stands at one extreme; application of isotope ratios 
to ore finding stands at the other; between them the 
more traditional techniques are being increasingly 
refined. 

In the Fiftieth Anniversary volume of Economic 
Geology, published late in 1955, Alan Bateman 
sketches the development of fundamental concepts 
as recorded in the pages of the journal over the first 
five decades. An additional 24 review articles cover 
individual aspects of the field and constitute a base 
for further advances. 

The XXth International Geological Congress at 
Mexico City in September brought together several 
thousand geologists from all parts of the world. In 
general, no novel concepts were presented in the 
section devoted to modern ideas on the origin of 
mineral deposits, but numerous contributions from 
Russian geologists were of interest if only because 
their work is not generally known in this country. 
It is evident that they are working along the same 
lines and are essentially in agreement with geolo- 
gists in the West. Their papers bore down heavily 
on regional metallogenic provinces, the relationship 
of ore to major structural features, and the appli- 
cation of geology to prospecting, suggesting that the 
Russians are searching for new ore as actively as 
we are. 

In the rapidly expanding area of fissionable mate- 
rials, USGS Professional Paper 300 presents the first 
comprehensive description of the geology of ura- 
nium and thorium deposits in the U.S. Eighty~nine 
articles by geologists of the USGS and the AEC give 
an impressive account of what these two agencies 
have been doing for the past decade when the effort 
expended on uranium “greatly exceeded that given 
to the search for any other mineral commodity dur- 
ing any similar period of history.” The success at- 
tained to date in ore discoveries has been primarily 


Mining Geology 


due to the radiation-detection equipment available 
to prospectors, but as in other metals, a more ana- 
lytical method will be required as all the near- 
surface deposits are found. Knowledge of the geology 
of uranium and thorium already equals or exceeds 
that of any other metal, so that techniques de- 
veloped in this work will undoubtedly be turned 
to the search for the more traditional mineral com- 
modities. 

According to E. L. Clark of Four Corners Ura- 
nium Co., geologic guidance is already being put to 
practical use by the uranium industry. Recognition 
of the control exerted by structural features on the 
occurrence and distribution of ore has proved in- 
valuable in tracing extension of known deposits and 
finding new ones. Some companies are exploring 
favorable structures where suitable host rocks are 
present but not known to be mineralized. 

Attack on Regional Problems: It has long been 
recognized that district studies may lead to the dis- 
covery of new deposits at favorable structural or 
stratigraphic locations, and indeed this type of 
endeavor has been a major contribution of govern- 
ment organizations. Regional studies are the logical 
next step, but they have rarely been undertaken or 
carried to completion because of the limitations of 
money, men, and time. The outstanding exception 
is, of course, the Colorado Plateau. 

However, just as the swift advance in photo- 
grammetry has revolutionized the preparation of 
base maps, new photogeologic techniques reduce 
appreciably the cost and effort of geologic mapping 
in some types of terrain. An undisclosed group of 
mining companies has contracted with the Photo- 
graphic Survey Corp. of Toronto to map some 357,- 
000 square miles of the Canadian Shield on mile- 
to-the inch mosaics. This project, known as Opera- 
tion Overthrust, will cost about $2 million and will 
be completed in two and a half years. All available 
geologic information will be compiled on the area, 
which extends from Manitoba to Labrador and in- 
cludes parts of Minnesota, Michigan, and Wisconsin. 
Gaps will be filled in by photogeologic techniques, 
supplemented later by field work. Aerial color photo- 
graphs will be made of the Blind River, Sudbury, 
and Bancroft districts to determine whether clues 
to mineralized areas can be picked up that may 
guide in the search for new districts. 

Operation Overthrust is the most ambitious appli- 
cation of photography to regional mapping, but by 
no means the first. It is the outgrowth of more 
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modest studies of New Brunswick, Alberta, Ceylon, 
and Pakistan made by the same company. These 
studies in turn grew out of methods long used in 
the search for petroleum. The spectacular finds of 
the last few years in the Bathurst area have spurred 
a search for possible continuations into northeastern 
Maine, where at least half a dozen companies are 
active. To date there have been no announcements 
of discoveries. 

To provide a sound geologic basis for detailed 
exploration under the new President’s Mineral 
Policy program the USGS is stepping up its map- 
ping of potentially favorable areas. The first stage 
of this program was to expand geologic mapping in 
selected areas in Maine, the Southeast, and the 
Pacific Northwest. 

New Discoveries: Although major finds are being 
made abroad with increasing frequency, U.S. min- 
ing developments are depending more on profitable 
exploitation of lower grade materials by improved 
technology. The outstanding development along these 
lines was undoubtedly the large-scale, commercially 
successful beneficiation of the Lake Superior tacon- 
ites and jaspilites at the E. W. Davis plant in Minne- 
sota and the Republic mill on the Marquette Range 
(MINING ENGINEERING, November 1956). The enthu- 
siastic reception accorded the product apparently 
will revolutionize the iron ore industry; even some 
shipping-grade ores may be upgraded to match the 
superior 63 to 65 pct Fe pellets and nodules. Advan- 
tages of the latter are economies in transport per 
unit of iron, better and more uniform structure, and 
greater metal output per blast furnace at lower con- 
sumption of coke and fluxes. The probable effect on 
mining geology will be twofold: a decreased em- 
phasis on exploration for and delineation of higher 
grade ores beneficiated by natural processes, and 
increased interest in favorably situated large re- 
serves of lower grade material amenable to con- 
centration. 

Already new developments are being announced 
almost monthly, particularly in Canada. Some of 
these occurrences have been known in a general 
way for years; the tipoff for others has usually been 
from magnetic anomalies. There is also active in- 
terest in iron formation areas from North Africa to 
the Union of South Africa, Australia, India, and 
South America. 

Geologists now generally consider that these ex- 
tensive deposits are chemical precipitates, but from 
this point on there is little agreement, especially on 
the source of the materials and the role of the vol- 
canic phenomena usually accompanying deposition. 
A. M. Goodwin advocates, in Economic Geology, a 
voleanic source for the iron and silica of the Gun- 
flint iron formation, suggesting that submarine 
springs may have contributed the major part of the 
constituents. Each carefully documented descrip- 
tion is a welcome addition to the literature on this 
subject. The definitive work is still to be written, 
however, if indeed it ever is. 

An unexpected bonus from the drilling campaign 
conducted in the Belcher Islands in Hudson Bay, 
which has already proved up an immense reserve 
of magnetic iron formation grading about 30 pct Fe, 
has been the discovery, reported by the Northern 
Miner, of copper ores said to run from 6 to 9 pct Cu. 
Base and precious metal deposits more or less 
closely associated with iron formation are of fairly 
frequent occurrence in several areas of the world. 
The explanation probably lies principally in the 
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susceptibility of the chemical precipitates, both car- 
bonate and chert, to replacement. The relative ease 
of detection of iron formation by airborne magneto- 
meter may lead to other nonferrous discoveries 
elsewhere. 

The contrast between U. S. and foreign develop- 
ments is well illustrated by the aluminum industry. 
At home, Anaconda Co. has turned to the use of 
high-alumina clays in the Pacific Northwest for 
production of alumina, while preliminary reports 
indicate that a very large new bauxite district has 
been discovered in the Cape York area of northern 
Queensland, Australia. 

The Strat-Mat electric furnace method of produc- 
ing ferromanganese directly from low grade man- 
ganiferous material, developed by Marvin J. Udy, 
was successfully demonstrated and should be in 
commercial operation by the end of the year. Large 
reserves of lean iron formation grading approxi- 
mately 10 pct Mn are available in New Brunswick, 
and similar ore in Aroostook County, Maine, should 
also be amenable to the process. In the eastern 
hemisphere very large deposits of high-grade man- 
ganese have been found in French Equatorial Africa 
and the Union of South Africa, each apparently in 
a sedimentary iron formation environment, and the 
deposits of India have been shown by J. A. Straczek 
and the Indian Geological Survey to be larger and 
more continuous than had previously been supposed. 

An important new source of high grade manga- 
nese ore has been opened up in Brazil. Donald M. 
Fraser writes that shipments began in late 1956 
from deposits in the Territory of Amapa that were 
developed by ICOMI, a Brazilian mining firm in 
which Bethlehem Steel Co. has a part interest. The 
deposits discovered about 15 years ago are situated 
in a dense tropical rain forest along a zone five miles 
long that straddles the Amapari River 100 miles 
northwest of Macapa, territorial capital on the north 
bank of the Amazon River. Some two dozen deposits 
of manganese oxides, chiefly cryptomelane, were 
formed by deep tropical weathering of metamor- 
phosed manganiferous sediments. After reserves in 
excess of 10 million tons were proved by 33,000 ft 
of diamond drilling, the decision was made to go 
ahead with development. 

Sulfide Research: The Geophysical Laboratory of 
the Carnegie Institution of Washington has renewed 
its equilibrium studies of the sulfides and related 
selenides and tellurides which had been interrupted 
during the war. Measurements on numerous experi- 
mental preparations made by Einar Jensen have 
been completed, and a paper by J. W. Greig de- 
scribing the system Cu-Fe-S will appear next year. 
Kullerud and others at the Laboratory are working 
on several systems of great importance to economic 
geologists, among them the Fe-Ni-S, Cu.S-CuS, 
CuS-CuSe, and Ag-Te systems. An immense amount 
of work remains before all aspects of the compli- 
cated field of sulfide equilibria are known, but a 
firm understanding of the simpler systems is being 
established on which to base further work. Practical 
results of benefit to the mining geologist may seem 
remote at present, but this research will undoubtedly 
lead to a better understanding of the ore-forming 
processes. 

Kullerud reports that the FeS-ZnS geological 
thermometer has been put to work in Norway, 
where higher-temperature (more iron-rich) sphal- 
erite marked the channelways of fluids in several 
moderately dipping ore shoots. Drilling at the inter- 
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Site of important new source of high grade manganese ore. Crushing plant, belt conveyors, and loading bins at Amapa, Brazil. 


section of the projections of these converging 
channelways found a large deposit. 

Fryklund and Fletcher applied the ZnS-FeS ther- 
mometer to the Star mine, Coeur d’Alene district, 
and conclude, in Economic Geology, that sphalerite 
in the upper part of the deposit formed at a higher 
temperature than that from some 5000 ft deeper. 
Detailed studies of many deposits will no doubt be 
made, and answers can be expected to questions 
such as that raised by the authors: “Do ore shoots 
first form at the bottom and build upward, or vice- 
versa?” 

That sphalerite is not the only sulfide capable of 
serving for geologic thermometry is demonstrated 
by R. G. Arnold, of Princeton University and the 
Geophysical Laboratory, who has investigated solid 
state reactions between pyrrhotite and pyrite and 
found that the composition of the former, when 
grown in equilibrium with pyrite, varies sufficiently 
with temperature to provide a sensitive scale suit- 
able for application to natural assemblages. 

Because pressure at the time of mineral forma- 
tion, ordinarily an unknown factor in ore deposit 
studies, affects the composition of the various mix- 
crystals, absolute temperatures can usually not be 
assigned, but the discovery by H. P. Eugster, also 
of the Geophysical Laboratory, that the muscovite- 
paragonite (sodium mica) join is temperature- 
sensitive may eliminate this problem in ores where 
sulfide and mica assemblages occur together. By 
measuring the apparent temperatures of formation 
of both the sulfides and micas and applying the 
corrections necessary to resolve the discrepancy, it 
is possible to determine both absolute temperature 
and pressure. Obviously the successful application 
of this method to representative deposits could 
greatly assist in resolving some of the problems in 
classifying epigenetic orebodies. 

Isidore Adler and J. M. Axelrod (American Min- 
eralogist) describe the application of the recently 
developed curved-crystal, reflection-type, focusing 
X-ray spectrometer to mineralogical studies. Grains 
as small as 0.5 mm diam have been analyzed suc- 
cessfully without removing them from the polished 
section or in any way damaging them. The useful- 
ness of this new technique will be obvious to any 
geologist who has tried to identify the minerals in 
a fine grained complex ore. 

Ore Genesis: The old argument between magma- 
tacists and lateral secretionists, dormant for many 
years, is being resumed. Although the latter now 


call on more elaborate processes to explain how the 
metal content of sediments can be concentrated into 
workable deposits, by the same token they are ex- 
panding into the higher temperature assemblages 
and no longer restrict the theory to low temperature 
ores in areas where no intrusive rocks occur. Thus 
R. W. Boyle ascribes the formation of the Yellow- 
knife gold deposits to mobilization and redeposition 
of elements present in amphibolite and metasedi- 
mentary rocks under the influence of a strong 
thermal gradient promoted by intrusion of nearby 
granite masses. Sven Gavelin presents evidence, in 
Economic Geology, that the metals in the sulfide 
deposits of northern Sweden were derived from the 
sediments during granitization and gneissification 
of the terrain, in which, he points out, there had 
already been some concentration by sedimentary 
processes. 

Extensive studies of Steamboat Springs, Nev., and 
other thermal spring systems have led D. E. White 
to conclude that the proportions of water of meteoric, 
connate, and juvenile origin vary considerably from 
place to place. Most hot springs appear to consist 
dominantly of heated meteoric water. Some of the 
metal content of the waters was contributed from 
magmatic sources, but some also probably resulted 
from the leaching of underlying volcanic and sedi- 
mentary rocks. He write in the Anniversary Volume 
of Economic Geology: “In general, geologists have 
probably had an oversimplified picture of the origin 
and nature of ore-bearing solutions and many have 
favored the derivation of most hydrothermal ore 
deposits from a single type of ore solution.” White's 
review of hot springs and related ore deposits indi- 
cates that although some deposits were formed by 
solutions closely related to volcanism, many others 
probably were formed by circulating meteoric and 
connate waters. It seems that the common use of 
the term hydrothermal to denote magmatic or 
juvenile water should be abandoned in favor of the 
literal meaning. 

Geologic age determination continues to occupy 
a number of workers and provoke much discussion, 
particularly on the discrepancies in results obtained 
by the different methods. On the basis of acid wash- 
ing experiments with sphene, zircon, biotite xeno- 
time, monazite, etc., George Tilton shows (Trans- 
actions, American Geophysical Union) that redis- 
tribution of both parent and daughter elements can 
give erroneous answers. Eckelmann and Kulp (Bul- 
letin, Geological Society of America) apply several 
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Loading manganese ore, Amapa, Brazil. Dense jungle growth and deep weathering of country rock slowed the progress of geol- 


ogic mapping. 


U-Pb and Pb-Pb ratios to a suite of samples from 
Lake Athabasca and conclude that there have been 
at least two periods of lead exsolution, probably 
due to mild regional metamorphism, since the initial 


deposition of the ores. They state: “Agreement 
among the isotopic ages from a given locality is 
excellent evidence that the true absolute age is 
known. Further, it is proof that the area has not 
been subjected to appreciable thermal rise since the 
time of formation of the mineral.” 

Reconciliation of apparent age discrepancies will 
eventually lead to a better understanding of the 
history of an area through the reexamination of all 
the evidence, even though they may seem at first 
to upset a lot of geologic applecarts. A good current 
example is the recent dating of the lead in the 
Coeur d’Alene district as probably Pre-Cambrian 
although the deposits have generally been consid- 
ered on structural and intrusive evidence as Cre- 
taceous. 

Although it is just in its infancy, perhaps the 
most promising of all the new techniques in use 
today is the stable isotope research, now being 
actively pursued at several institutions. Relatively 
few papers have appeared to date, but it is safe to 
predict that the number will increase rapidly in the 
near future. 

Sulfur isotopes may provide valuable clues to the 
source of the sulfur in ore minerals. J. L. Kulp and 
his associates at the Lamont Geological Laboratory 
report that although the S"/S” ratio is ordinarily 
constant for the various sulfides of a given deposit, 
the ratios diverge widely in ores from different 
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areas. As fractionation of the isotopes occurs in a 
near-surface sedimentary environment, ratios which 
differ greatly from that for sulfur in meteorites, 
taken as the average, are believed to indicate deri- 
vation from the crust. Conversely, sulfides from 
deep-seated mafic rocks have the meteorite ratio. 
The wide variation is interpreted as indicating that 
most hydrothermal solutions originate in the crust, 
although not necessarily without remelting and 
formation of magma. 

Tuzo Wilson and his coworkers at Toronto, on the 
other hand, cite the regularity with which the ratios 
of radiogenic lead isotopes relative to lead 204 vary 
in the shield areas as evidence that lead ores have 
risen from a uniform source, presumably in the 
mantle. They point out, in the Transactions of the 
Canadian Mining and Metallurgical Institute, that 
many of the important mining districts of Canada 
lie at or near the boundaries between the subdivi- 
sions of the shield, and they infer that great faults 
served as channelways for the ascent of juvenile ore 
solutions. 

Alan Bateman and M. L. Jensen attempted to 
apply sulfur isotope ratios to the problem of origin 
of the Rhodesian Copper Belt ores, but found that 
they lay in a zone of overlap and could be explained 
either as syngenetic from biogenic H.S or as hydro- 
thermal. They announce (Economic Geology) that 
further work on this and allied problems has been 
initiated at Yale. 

Variations in hydrogen-deuterium and O”/O* 
ratios should provide clues to the nature of the 
waters in thermal springs and hence to the ultimate 


source of the metals in ore deposits. The O”/O” 
ratios are extremely temperature-sensitive in the 
lower ranges and may be of great value in indicat- 
ing zones of hydrothermal activity. A. E. J. Engel, 
R. N. Clayton, and S. Epstein have found in the 
Leadville district that oxygen isotope ratios in the 
dolomite halos developed in the limestone vary sys- 
tematically with respect to ore and obvious con- 
duits, and the effects of the hydrothermal activity 
can be detected at distances of miles from ore. 
Limestone, dolomite, and chert beds unaffected by 
hydrothermal solutions contain oxygen approxi- 
mating that in other unaltered sediments, but the 
©” content decreases toward ore and feeders, so 
that lines of equal O” content tend crudely to 
encircle ore. The method may have widespread 
application in exploration for buried deposits. 

A program of research into the environment of 
ore deposition has been started by the USGS. Pres- 
sure, temperature, and chemical composition of the 
ore-forming fluids will be investigated. Edwin 
Roedder and Lloyd Ames, Jr. have succeeded in 
isolating and analyzing the fluid trapped in inclu- 
sions that may represent the solutions from which 
ore minerals were deposited. Chlorides and car- 
bonates of potassium and sodium are the most 
abundant constituents. Variations in composition 
sometimes permit identification of individual veins 
and should assist in structural interpretation of 
complexly faulted areas. 


New Interest in Rare Commodities: Demand for 
the less common elements continued to grow, and 
with it the search for deposits that formerly were 
hardly considered worth looking for. A lithium 
boom caused widespread staking in northern Mani- 
toba. Unprecedented demand more than doubled 
selenium prices and set off a search for new sources; 
however, increased recovery from the copper re- 
fineries and the development of substitutes for some 
uses caused a slackening of interest by year end. 
During 1956 the AEC contracted for the production 
of sizable amounts of beryllium, zirconium, and 
hafnium metal for use in the expanding reactor 
program. E. W. Heinrich at the University of 
Michigan draws attention to the new interest in the 
yttrium group of rare earths, certain of which have 
considerable potential value in the atomic energy 
program. 

Although the prices of columbite and tantalite 
dropped sharply after termination of the foreign 
stockpile purchases by the Government, exploration 


An entirely new port has been constructed on the Amazon 
near Macapa and a 150-mile railroad built to the mine area. 


of the pyrochlore deposits of Canada, Africa, and 
Brazil continued and a number of papers describ- 
ing the geologic occurrence of these unusual mineral 
assemblages appeared. Toward the end of the year 
the Geological Society of America published a re- 
view article by W. T. Pecora summarizing present 
knowledge of the carbonatites, which with the re- 
lated alkalic rocks contain an impressive reserve of 
such rare commodities as columbium, titanium, zir- 
conium, and rare earths. The author concludes that 
the carbonatites are of intrusive origin, formed by 
precipitation from extreme differentiates in which 
magmatic CO, of unknown source was progressively 
concentrated during crystallization of the silicates. 
Intensive search for additional mineral deposits is 
warranted in all alkalic petrographic provinces. 

Konrad Krauskopf writes, in the Anniversary 
Volume of Economic Geology: ““Widespread enrich- 
ment of rare metals takes place in four kinds of 
sedimentary environment: 1) coal swamps; 2) shal- 
low marine sediments where petroleum accumu- 
lates; 3) stagnant bottoms and open shelves in areas 
of upwelling water; 4) semi-arid slopes and basins 
where red sandstones and conglomerates are de- 
posited.” His suggestions for prospecting should be 
of value as the search for new reserves of these 
metals intensifies. 

H. E. Hawkes and Harold Bloom describe, in the 
November issue of MINING ENGINEERING, a method 
of geochemical prospecting based on rapid and 
simple field tests for heavy metal content of stream 
sediments that has been extensively used in recon- 
naissance of New Brunswick and the Gaspé Penin- 
sula. In three field seasons 43 strongly anomalous 
areas were found, of which nine have been selected 
for physical exploration. “To date, four of these 
nine have been explored by diamond drilling, and 
in every case have been found to be associated with 
significant base-metal mineralization.” 

In the December issue of MINING ENGINEERING 
the application of geology to the day to day prob- 
lems of mining is admirably described by F. G. 
Snyder and J. A. Emery, who show how attention 
to minute detail pays off in the southeast Missouri 
Lead Belt. Relation of ore intersections in drill core 
to lithology and sedimentary structural features 
permits evaluation and classification of the deposits 
in advance of development. Classification by mining 
habit, meaning here the size and shape of the ore- 
body and nature of the mining floor, makes possible 
the most economical development and extraction of 
the deposits. Because the profit margin is shrink- 
ing as the larger and richer orebodies are mined out, 
geology must be used to prolong the life of the dis- 
trict. Work of this type will undoubtedly be needed 
increasingly in other areas as well. 

Cooperation between geologist, mining engineer, 
and metallurgist formed the theme of a symposium 
held in Salt Lake City. Too frequently the geologist 
and metallurgist are unfamiliar with each other’s 
problems or the ways in which they can be of 
mutual assistance in planning successful exploita- 
tion of a deposit. Reno Sales warned: “The mining 
industry must awaken to the fact that research may 
mean its salvation, not only as an offset to increas- 
ing costs but as a measure for adding to reserves of 
ore.” Unquestionably more research can and should 
be carried out, but the record of 1956 indicates that 
by and large all members of the profession are 
pushing ahead to meet the insatiable requirements 
of expanding U.S. economy. 
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Geochemistry and 


by Ralph C. Holmer 


) Se the field of mineral exploration, 1956 can be 
looked upon as the International Geochemical 
Year. This is not because of unusual developments 
in geochemical prospecting but rather because of the 
world-wide effort in geochemistry and the realiza- 
tion that geochemistry is now an established ex- 
ploration method. 

Use of mining geophysics has continued to in- 
crease. Those extensively employing exploration 
techniques indicate that developments of the past 
few years have permitted better programming of 
methods, from reconnaissance to location of drill- 
holes. There is greater diversification of methods— 
reliance is not placed on results of one. However, it 
is realized that often it is more economical to drill 
an anomaly than to conduct additional expensive 
geophysical surveys. 

In exploration it has been found that geophysics 
and geochemistry are not in competition with each 
other but, rather, offer supplemental information. 
Where large areas are being prospected, reconnais- 
sance geochemistry is often used to narrow the tar- 
get for airborne and ground geophysical surveys. 

There has been a definite trend toward smaller 
geophysical equipment. Component parts are being 
made in plug-in units so that repairs in the field are 
made by progressively replacing units with spares 
until the equipment is operable. This plan results in 
the greater field use of nontechnical help and allevi- 
ates the technical manpower shortage. 

Similar trends are present in geochemistry. Nu- 
merous simple and cheap chemical tests have been 
devised for direct use in the field. Some of these 


Geophysics 


in 1956 


can be quickly taught to a practical prospector. Be- 
cause of the prospector’s resourcefulness, it is antici- 
pated that a geochemical kit soon will be a standard 
piece of his equipment. 

The year 1956 saw a decrease in the number of 
geophysicists graduating from North American uni- 
versities. Fortunately, this does not indicate a trend, 
as most schools anticipate a substantial increase in 
1957 and report more than normal interest among 
undergraduates. Educational facilities are increas- 
ing and curricula are expanding. Instructor and 
student interest in the mining phase of geophysics 
is increasing directly with the increase in develop- 
ment and use of mining geophysics. To the credit 
of our universities, the general feeling is that geo- 
physics graduates are well trained. The only com- 
plaint is that there are not enough. 


While there is little, if any, fundamental research 
being conducted with the development of explora- 
tion techniques specifically in mind, most larger 
organizations are involved to some degree in applied 
research and instrument development. In geophysics, 
nuclear resonance, magneto-tellurics, and induced 
polarization are currently being investigated. In 
geochemistry isotope study is exciting interest and 
investigation. 


Education in geochemistry has been more lim- 
ited, but because of existing school chemical labor- 
atories and equipment and because of the econom- 
ical field equipment and reagents required, academic 
activities in this field are beginning to show a spec- 
tacular increase. 


Geographical Survey 


According to H. G. Patrick, who reported on geo- 
physical activity in 1955 at the 1956 annual meeting 
of the Seciety of Exploration Geophysicists, Canada 
led the countries of the world in expenditures for 
mining geophysics—some 40 pct of the world’s total 
of $7.1 million. This is contrasted with 20 pct for 
the U. S., 18 pct for Europe and the Mediterranean 


208—MINING ENGINEERING, FEBRUARY 1957 


area, 12 pct for Australia, 6 pet for Africa, 2 pct for 
Asia, and 2 pet for South America. By all indica- 
tions, expenditures in 1956 exceed those of 1955, with 
proportionate expenditures by country approxi- 
mately the same as in 1955. 

Popular Canadian mining weeklies such as the 
Northern Miner indicate that geophysics has con- 


Sikorsky $-55 equipped with electromagnetic, magnetic, and scintillation instruments illustrates trend to multiple recording of data during 
single flight. Companies with extensive exploration programs conduct some of the work themselves, particularly experimental surveys. 


tinued to be used extensively in Canada. Because of 
the availability of excellent contracting services, 
smaller operators do not have geophysical staffs. 
While companies conducting extensive exploration 
programs do some of the work themselves, particu- 
larly the experimental type of survey, routine sur- 
veys are often contracted. With the exception of 
International Nickel, Rio Tinto, and American Met- 
als, which have their own equipment, all companies 
contract airborne electromagnetic surveys. While 
fixed-wing airborne electromagnetic surveys have 
been available through Aeromagnetic Surveys Ltd. 
and Lundberg Explorations Ltd., during 1956 Aero- 
physics of Canada Ltd. (McPhar) and ABEM of 
Canada also made equipment available on a contract 
basis. In addition, contract helicopter-borne electro- 
magnetic service was made available by Aeromag- 
netic Surveys Ltd. and Canadian Aero Services Ltd. 


Canada 


Government Surveys: L. W. Morley reports that 
during 1956 the Geological Survey of Canada con- 
tinued its program of aeromagnetic mapping. Four 
areas were flown: southwest New Brunswick, north- 
ern Manitoba, southern Nova Scotia, and a large 
circular feature about 100 miles northwest of Flin 
Flon, Manitoba, believed to be a meteoric crater. It 
is estimated that over the past seven years, govern- 
ment aeromagnetic surveys represented about 20 pct 
of all those conducted in Canada. 

Approximately 30,000 line miles were flown in 
northern Manitoba, between latitudes 50° and 59° 
North and extending in a westerly direction from Hud- 
son Bay to longitude 100° West. This is a Pre-Cam- 
brian area where no geological mapping has been done. 
From a preliminary study of the data, it is apparent 
that an anomalous band about 20 miles wide crosses 
the central part of the area, striking in a northeasterly 
direction. 

About 7000 line miles were flown in the southern 
and southwestern part of New Brunswick, centered 
on the city of St. John. 

In Nova Scotia, the survey is still in progress but it 
is hoped to fly all the land area south of 44°30’ North. 
This essentially will complete aeromagnetic coverage 
of the province. Approximately the northeastern four- 


About the Review 


Some 291 questionnaires concerning the use of 
geophysics and geochemistry in 1956 were mailed 
to all parts of the world. About 97 replies were 
received. Unfortunately, this review is not a 
comprehensive report of world-wide geophysical 
and geochemical use. It is based entirely on the 
reports of those able and willing to contribute 
and on the observations of the contributor. As 
the report was compiled it became obvious that 
a number of important users of exploration 
methods had not been contacted. This is regret- 
table and can be corrected if interested contribu- 
tors will let their identity be known. While 
many of the replies were short answers to the 
questions, some were descriptive and directly 
usable word-by-word in whole or in part in this 
summary. In the account of surveys, conclusions 
reached, and results obtained, the compiler takes 
no credit. 

Because of the geographical nature of the re- 
plies, it was decided to make the division of the 
account of geophysical and geochemical surveys 
accordingly. Also, because of the frequent use of 
more than one method on a particular explora- 
tion problem, it no longer seemed appropriate to 
divide the accounts by method. However, sep- 
arate divisions are made for Research and Educa- 
tion, two very important and related aspects of 
exploration that transcend geographical bound- 
aries. 

Surveys of governmental agencies are usually 
of a regional type. However, occasional detailed 
surveys are made. Rather than differentiate the 
objective of the survey, these are included under 
Government Surveys. 


fifths has been covered by aeromagnetic surveys con- 
ducted by private companies. 

A start has been made on routine quantitative inter- 
pretation of the numerous aeromagnetic maps the 
Geological Survey has been publishing. 

During 1956 an airborne magnetometer and scintil- 
lometer survey was carried out—under the direction 
of the Ontario Department of Mines—of an area of 
about 640 square miles in the vicinity of Bruce Mines 
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on the north shore of Lake Huron. Maps may be ob- 
tained from the Publications Branch of the department. 


A Geological Survey of Canada ground party doing 
experimental electromagnetic work of the dip-angle 
type investigated the possibility of detecting pinnacle 
reefs in the Paleozoic section of southwestern Ontario. 
Considerable interference was encountered from power 
lines and wire fences, and it was possible to outline 
clearly only one pinnacle reef out of five investigated. 
This one reef was more easily outlined because of the 
lack of interference and because of its shallow depth— 
350 ft. No success was obtained in detecting the pres- 
ence of faults. 

R. W. Boyle reports that during 1956 the Geological 
Survey of Canada carried out research in geochemical 
prospecting in two field areas in Canada, and laboratory 
werk was continued in the geochemical laboratories in 
Ottawa. Geochemical research on ore genesis and iso- 
tope geology was also continued. 

In Nova Scotia stream water and stream sediments 
were tested for heavy metals in the area west of a 
line drawn from Lunenburg to Windsor. In Manitoba 
geochemical research was done on stream water in the 
Schist Lake area. Results of the two programs have 
not yet been analyzed in detail. Preliminary work has 
been started in dispersion characteristics of tin and 
tungsten from certain deposits in the Yukon. 

In the laboratory further work has been done on 
dispersion of lead, zinc, copper, and silver from the 
lead-zinc-silver deposits of Keno Hill. Numerous sam- 
ples of soil from this area have been analyzed quan- 
titatively by spectrograph, and preliminary results 
suggest that the spectrograph can be used effectively 
for pedogeochemical prospecting. With regard to lead 
content in soils, results from spectrographic analyses 
follow closely those obtained by analytical methods 
using dithizone. It is also apparent that silver may be 
used as an indicator in pedogeochemical prospecting 
for lead-silver lodes in the Keno Hill-Galena Hill area. 

Work has been continued on the effects of certain 
organic compounds such as the hydrogen saturated col- 
loids (humic acid) in the transport of heavy metals in 
water and their fixation in soils. These organic com- 
pounds often cause difficulties in rapid geochemical 
methods of analysis using dithizone, and it is thought 
that a better knowledge of these compounds may alle- 
viate some of the difficulties encountered in geochemi- 
cal prospecting in muskeg areas. 


Commercial Surveys: It has been noted that in 
eastern Canada generally, soil analysis is not being 
used in exploration as widely as a year ago because 
of difficulties that have arisen in interpreting anom- 
alies appearing in transported glacial cover. How- 
ever, in both eastern and central Canada, analysis of 
stream sediments is on the increase both for broad 
reconnaissance and for appraisal of individual min- 
ing properties. 

At the International Geologic Congress in Mexico 
City, H. Bloom, J. S. Webb, H. E. Hawkes, and J. E. 
Riddell reported in “Geochemical Reconnaissance in 
Eastern Canada” that in 1954 and 1955 an area of 
27,000 sq miles in New Brunswick and the Gaspé Pen- 
insula was explored for base metal deposits by a recon- 
naissance method based on analysis of stream sedi- 
ments for readily extractable heavy metals. About 
15,000 sediment samples, representing more than 4900 
sample sites, were collected and analyzed. The regional 
pattern obtained clearly outlined terrains with geo- 
chemical favorable characteristics for the occurrence of 
base metal deposits and located specific drainage areas 
of outstanding promise. Detailed investigation of such 
drainage areas led to the delineation of 43 local geo- 
chemical anomalies, of which the nine most promising 
were designated for intensive physical exploration. To 
date four of these have been drilled, and in each case 
evidence of significant base-metal mineralization has 
been disclosed. 
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A new Canadian-developed electromagnetometer, towed by 
a helicopter in flight, is now being introduced in precipitous 
mining terrain. 


Lundberg Explorations Ltd. conducted air and/or 
ground surveys in Saskatchewan, Manitoba, Ontario, 
Quebec, and Nova Scotia. An extensive airborne mag- 
netic survey in the area surrounding a large magnetite 
body failed to locate other bodies of similar char- 
acter, demonstrating that potentially favorable pros- 
pecting ground can be examined quickly and at a very 
low cost by airborne surveys. In another area con- 
sidered favorable for the occurrence of sulfide min- 
eralization airborne electromagnetic surveys gave neg- 
ative results. Diamond drilling based on an airborne 
magnetic survey of the Belcher Islands in Hudson Bay 
has indicated more than 400 million tons of 30+ pct 
magnetite. The magnetic intensity obtained over the 
sub-outcrop of these magnetic beds was not very great. 
This is due to the low dip of the beds. 

Typical of the larger companies, Kennco Explora- 
tions (Canada) Ltd. in its search for base metals util- 
ized the following geophysical methods: airborne mag- 
netic and electromagnetic, and ground magnetic, elec- 
tromagnetic, and self-potential. Geochemical surveys 
were also conducted, and geochemical and geophysical 
results were correlated. Surveys were conducted in 
the Bathurst-Newcastle area of New Brunswick, in 
the Eastern Township of Quebec, and in Highland Val- 
ley of British Columbia. The general procedure of ex- 
ploration has been to conduct reconnaissance airborne 
electromagnetic and magnetic surveys over areas of 
several hundred square miles in what is considered to 
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be a geologically favorable region as determined by 
mineral occurrences or by interpretation of available 
geologic or aeromagnetic data, regional geochemical 
surveys, or aerial photographs. Where possible, anom- 
alies of interest were located and tested on the ground 
by a combination of methods. Drilling revealed some 
graphite occurrences but numerous unknown sulfide 
occurrences were located, some of which may prove to 
be economic. In many cases it was found that the 
electromagnetic response of graphite was similar and 
in a few cases identical to that of massive sulfides. 
A certain amount of success has been attained in iden- 
tifying the difference between the two responses. 


United States 


The use of geophysics and geochemistry in the 
U. S. has, in general, been restricted to the larger 
mining companies, which now have geophysicists on 
their staffs. Lack of demand has discouraged forma- 
tion of contracting companies, and the use of geo- 
physical and geochemical methods remains obscure 
to the smaller operator. 

Most companies actively engaged in exploration do 
their own ground geophysical and geochemical sur- 
veys but on occasion have found a need for assistance. 
This has stimulated the formation of two active con- 
tracting groups, United Geophysical Corp. at Tucson 
and McPhar Geophysics Inc. at Minneapolis. Such 
service will be an aid not only to those actively en- 
gaged in exploration surveys but also to those who 
have an occasional exploration problem and are not 
equipped to handle it. 

Contrasted with ground techniques, airborne geo- 
physical methods continue to be the realm of the con- 
tractor. Most exploration companies do not wish to 
become involved with the operation of aircraft nor do 
they wish to commit themselves to exploration of the 
great areas that would be covered by continuous 
operation. 

Airborne magnetometer surveys continue to be of- 
fered by Aero Service Corp., Fairchild Aerial Surveys 
Inc., and Hycon Aerial Surveys Inc. Fixed-wing elec- 
tromagnetic surveys were conducted by Hycon. It has 
been reported that McPhar Geophysics also will be 
prepared to offer this type of service. Hycon and Aero 
Service report the availability of helicopter-borne 
electromagnetic equipment. 

U. S. Geological Survey—Geophysics Branch: 
L. C. Pakiser reported for the Geophysics Branch. 
Two aircraft were used during 1956 in making air- 
borne magnetic and radioactive surveys. Of 55,000 
traverse miles flown, approximately half were flown 
primarily for magnetic data and half for radioac- 
tivity data. Regional aeromagnetic and gravity 
studies are being made of the Colorado Plateau as 
a part of a study of the regional geology and its 
possible relationship to occurrence of uranium. Geo- 
thermal measurements are also being made to permit 
comparison of thermal gradients and heat flow in 
various parts of the Plateau with those in other geo- 
logic provinces. Aeromagnetic data have been used 
to prepare a basement contour map of Indiana. Mag- 
netic and gravity studies of the regional geology of 
the Cuyuna Range have been in progress for some 
time. A systematic study is being made of the mag- 
netic properties of the iron formation and related 
rock units. Regional gravity studies are being made 
in the western Mojave Desert and the Death, Pana- 
mint, Owens, and Long Valley areas in California. 
In Utah gravity field work has been done in the 
Weber Basin, Ogden Valley, and Salt Lake Valley. A 
brief gravity survey was done in Crescent Valley, 
Nevada. Major basin and range structures are 
clearly revealed by the gravity minima associated 
with thick accumulations of Cenozoic valley fill, 


and pediment areas of shallow bedrock are clearly 
revealed by gravity fields much higher than those 
associated with the deep basins. A gravity study is 
being made of the crustal structure and isostatic 
compensation of the Sierra Nevada Range. Results 
indicate that the crust may thicken to about 60 km 
west of the Sierra crest. 

Seismic refraction and resistivity studies of depth to 
bedrock were done in a number of areas. Conventional 
geophysical methods have been used to solve many 
geologic, engineering, and ground water problems. 
Gravity, seismic, and electrical surveys have been used 
to study the geology of uranium in the Crooks Gap and 
the Gas Hills areas, Wyoming, the Monument Valley 
area, Arizona and Utah, and the Black Hills, South 
Dakota. Combined seismic refraction and resistivity 
surveys have proved to be useful in exploring for min- 
eralized channels in the Monument Valley area. Gam- 
ma-ray logging is a routine service in studies of urani- 
um geology. A program of gravity exploration for 
chromite ore in the Camaguey province of Cuba was 
completed in June. About % million tons of refractory 
grade chromite ore was discovered as a result of drill- 
ing on gravity anomalies. Because of extremely de- 
tailed and precise gravity measurements, the probable 
error of a single gravity observation was held to 0.008 
milligals or less. Gravity anomalies as small as 0.05 
milligals were considered to be significant. 

Work has continued in the development of seismic 
and acoustic, electrical, and radioactivity methods and 
instruments, with particular emphasis on problems of 
mining geology. Tests of the shallow reflection seismo- 
graph are continuing, and a nonexplosive source for 
exciting high-frequency seismic energy has been de- 
signed. A field and laboratory study of the possibilities 
of using Sonar for solving problems of shallow velocity 
layering has been started. The Boliden, Enslin, and 
Turam electromagnetic methods have been used in a 
number of problems in the Monument Valley, southern 
Arizona, and the iron ranges of Minnesota, with gen- 
erally promising results. Electromagnetic anomalies in 
a channel area in the Monument Valley correlate with 
the position of one known channel over the entire 
length of the channel. They correlate over portions of 
two channels. Correlation with a fourth channel was 
negative. Radio signal strength has been correlated 
with near-surface geology in Minnesota. An experi- 
mental model of a new type of alpha logger was built 
and tested by the Radiation Laboratory in Denver, and 
a new time interval differentiator was designed and 
built for isotope identification. Development of a small- 
diameter acoustic logger was started. 


U. S. Geological Survey—Geochemical Explora- 
tion Section: F. C. Canney reports that hydrogeo- 
chemical techniques of prospecting for uranium were 
used in Karnes County, Texas. In one part of the 
district the work located an orebody then unknown. 
Two mineralized faults were found, and favorable 
ground was delimited that later proved to be miner- 
alized. In another part of the district that was ruled 
out by hydrogeochemical work as unlikely to con- 
tain ore deposits, physical exploration on a radio- 
metric high found no ore and verified the geochem- 
ical appraisal. Descriptions of methods for deter- 
mining uranium and bismuth in soils and rock and 
for uranium in water will be published in the near 
future. 

An investigation of soil contamination by smelter 
fumes was made in the Coeur d’Alene district. It was 
found that the surface soils within a radius of several 
miles of the smelters were badly contaminated with 
lead and zinc, although most of the contamination was 
confined to the upper 6 in. of the soil profile. The data 
of this study, which were released as an open file re- 
port, should serve as a warning to any geochemical 
prospector working in a district containing a smelter. 
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Currently the Section is working on the development 
of methods for mercury and tantalum in soils and 
rocks, and for uranium in vegetation. The method for 
uranium, which involves ashing in the field, is essen- 
tially complete. The method for mercury shows 
promise and should detect as little as one half part per 
million. The tantalum method is a minor modification 
of the British chromatographic technique. A one-piece 
still has been devised for use in a rapid field determi- 
nation of selenium. This method, which will detect as 
little as 10 ppm, was designed primarily as a prospect 
evaluation tool. 

Atomic Energy Commission—Geophysical Re- 
search and Development Branch: M. E. Denson re- 
ports that Branch activities in the field and in the 
laboratory have been to attempt to improve tech- 
niques or develop methods of geophysics and geo- 
chemistry for radioactive mineral exploration. 

Analysis of natural waters for uranium content has 
been used primarily to explore unfamiliar areas for 
dispersion halos and to trace increases in uranium 
concentrations along courses upstream to the source. 
In an area northwest of Spokane, Wash., results con- 
firmed that concentration anomalies found in water 
coincided with locations of known uranium deposits. 
However, areas lacking indications of anomalous values 
of uranium in natural waters may be of more interest 
than the water analyses would indicate. If seasonal or 
other factors cause the water to be slightly acidic (be- 
low pH 6.5) or if the bicarbonate ion concentration is 
low, anomalous values of uranium will not occur. New 
areas of anomalous waters may or may not be signifi- 
cant, depending upon the chemistry and kind of water 
as well as the background values of the country rock. 
For example, high bicarbonate ion concentration may 
cause solubilization of uranium from large low grade 
disseminated deposits. A correlation index between 
stream waters and stream sediments is needed, as some 
areas lack sufficient water for adequate surveys. 

In an area near Edgemont, S. D., geochemical soil 
analysis has been used in conjunction with surface 
resistivity measurements to outline the course of a 
buried stream channel. Anomalous soil concentrations 
of uranium did not correlate with drillhole data. A 
good correlation was found in one area between cores 
of sulfide and uranium mineralization and surface 
resistivity measurements using a variable frequency 
method. In the same area a dry hole electric logging 
method, utilizing saturated sponge-rubber electrodes, 
correlated with radioactivity logs and core information. 

U. S. Geological Survey—Ground Water Branch: 
A. G. Fiedler reports that the application of geo- 
physics to ground water exploration has increased 
substantially in recent years, principally because of 
the availability of portable well-logging units and the 
greater recognition that electric and radioactive 
logging provides valuable information on the thick- 
ness and areal extent of water-bearing formations 
and the chemical quality of the water contained in 
them. A paper by W. O. Smith entitled “Recent 
Under-water Developments Using Low-Frequency 
Sound to Locate Shallow Bedrock” probably will 
be published next year by the Geological Society of 
America. 

U. S. Bureau of Public Roads: R. W. Moore states 
that as of Dec. 31, 1956, geophysical methods have 
been employed in more than 40 of the 48 states in 
connection with highway construction and other en- 
gineering work. As in past years the geophysical 
activity has, for the most part, been limited to use 
of the earth-resistivity test procedure, although at 
least five states also are making use of the refraction 
seismic test. During the past 12 months the U. S. 
Bureau of Public Roads has engaged in geophysical 
studies and demonstration tests in eight states and 
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in Hawaii. There are now 27 state highway depart- 
ments which either have geophysical equipment or 
a cooperative arrangement with some other agency 
within the state for the use of such equipment. In- 
terest has been expressed by ten other states in the 
application of geophysical methods to future subsur- 
face explorations. 

The geophysical work in the U. S. Bureau of Public 
Roads continues to expand. Eight resistivity units are 
now available for work in the field. The Inter-Ameri- 
can Highway Office is making use of both refraction 
seismic and resistivity methods to good advantage. 
Consulting engineering firms are showing increasing 
interest in the use of the geophysical tests, and this 
interest should increase under the impact of the ex- 
panded highway construction program now under way. 

State Governments: California is supplying some 
funds for cooperative geophysical work with the 
USGS, specifically that dealing with the investiga- 
tions in Long Valley and Owens Valley, California. 
George Cleveland, of the Division of Mines, and 
Donald Carlisle, of the University of California at 
Los Angeles, have completed a paper for publication 
by the Division of Mines dealing with the geochem- 
istry of California molybdenum samples. 


The Illinois State Geological Survey continued its 
earth resistivity program for locating subsurface de- 
posits of water-bearing sand and gravel from which 
water supplies could be obtained for industries, cities, 
and farms. Results were highly satisfactory; 51 sur- 
veys were planned and completed this season. Shallow 
refraction seismograph surveys were made to obtain 
further information on bedrock topography and drift 
lithology in areas of buried bedrock valleys in Winne- 
bago, Ogle, Mason, Menard, and Casa counties. 

The Geophysics Section of the Indiana Geological 
Survey used seismic refraction and reflection tech- 
niques to provide information about coal reserves. 
Bedrock topography was mapped in detail and checked 
by test holes. Preglacial drainage lines were mapped 
and the amount of coal that had been eroded by this 
drainage has been computed. Seismic refraction tech- 
niques were used to determine thickness of cover at 
dam and large building sites. The instrument and de- 
velopment program has been concerned mainly with 
electrical measurements in the field, and the develop- 
ment of suitable instruments to measure the physical 
properties of earth materials in the laboratory. Use is 
being made of Indiana University’s High-Speed Digital 
Computer for the solution and analysis of field data. 
Preparations are being made for the solution of com- 
plex theoretical problems by means of a small analog 
computer. 

At the annual meeting of the Geological Society of 
America, G. D. Bath and G. M. Schwartz presented 
“Regional Aeromagnetic Study of the Mesabi District, 
Minnesota.” They reported that aeromagnetic maps 
of the Mesabi district, published by the USGS, show 
regional magnetic trends that can be correlated with 
the positions of magnetite-rich members within the 
Biwabik iron formation. Magnetic lows are correlated 
with the position of major oxidized areas of the mines. 
Over the westernmost Mesabi, the rock magnetization 
decreases as both the thickness and the magnetic-iron 
content of the cherty members diminish westward. 
Interpretations indicate that magnetic members within 
the Biwabik extend for some distance down dip from 
exposures in the open pit mines. A part of the eastern 
Mesabi is magnetized in a direction at variance to the 
earth’s magnetic field and gives pronounced negative 
anomalies. 

In 1955 the Missouri Geological Survey initiated a 
one-party two-year resistivity program for ground 
water in northern Missouri. Members of the Survey 
believe that the method is useful as a supplement to 
test drilling in locating and mapping preglacial 
or interglacial drift-filled valleys. It has been observed 
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that the best source of potable water is in the thick 
drift deposits. 

In August 1956 the Montana Bureau of Mines and 
Geology published “Geochemical Prospecting by Soil 
Analyses in Montana” by Forbes Robertson. Soil samp- 
ling was conducted in 20 mining districts over a wide 
variety of deposits in many kinds of recks. Principal 
attention was paid to lead and zinc deposits in fissure 
veins and replacement deposits in limestones. Three 
different tungsten occurrences were tested, along with 
two copper deposits and several gold-silver deposits, 
several of which contain arsenic. 

Best geochemical indications are obtained in soils 
over fissure veins and replacement lodes in limestones 
and dolomites. Good indications are obtained from 
fissure veins which contain known ore in many dif- 
ferent types of rocks, including volcanic and granitic 
igneous rocks, metamorphic rocks, and a variety of 
sedimentary rocks. Less conclusive results are obtained 
over some veins in andesitic rocks. Metals from com- 
mercial ore shoots frequently are not detected more 
than 100 to 200 ft down the slope. However, the major 
mining districts usually show a high metal content 
over a wide area. 

As a result of finding significant quantities of pyrrho- 
tite in a water well drilled in southeastern New Hamp- 
shire, and also as a result of an aeromagnetic test flight 
over the area in 1954, the Planning and Development 
Commission of the State of New Hampshire and the 
USGS have undertaken a cooperative airborne geo- 
physical survey of portions of New Hampshire of past 
or potential mineral production. Begun in 1955, the 
project is scheduled for completion by June 30, 1957. 
Flying, computing, and map preparation are done by 
the USGS. The first two maps resulting from this co- 
operative survey were released in October 1956—the 
Alton Quadrangle, New Hampshire, and the Berwick 
Quadrangle, New Hampshire-Maine. 

The Division of Planning and Development of the 
Department of Conservation and Economic Develop- 
ment of the State of New Jersey used the scintillometer 
and geiger counter to map radioactive belts of rock 
containing either uranium-bearing or thorium-bearing 
minerals. One or two areas show promise of develop- 
ing a commercial source of uranium, and two bands of 
monazite-bearing rock have been mapped. Enough 
work has been done to demonstrate that there is an 
area north of Chester having a considerable thick- 
ness of sand which, at the surface at least, contains 
interesting amounts of heavy minerals, including il- 
menite, monazite, and zircon. The Ringwood area was 
resurveyed by the airborne magnetometer. The USGS 
flew the Chester, Jenny Jump, and Ringwood areas 
with a scintillometer. 

The Department of Geology and Mineral Industries 
of the State of Oregon did a minor amount of geo- 
botanical work on the chromite-bearing areas of south- 
western Oregon, but preliminary information was not 
encouraging so the program was dropped. 

C.L. Whited at the International Geological Congress 
reported that direct-current resistivity for subsurface 
investigations in connection with the West Virginia 
Turnpike was employed to determine the araount of 
overburden and subsurface materials for cut sections 
and bridge sites. Approximately 80 bridge sites were 
investigated. Proposed rock cuts to depths of about 
100 ft were examined throughout the 88-mile length of 
the roadway. An appreciable saving was effected by 
reducing the amount of drilling normally needed. 

Commercial Surveys: Jones & Laughlin Steel 
Corp. has added a geophysicist to its exploration 
staff. During the past year this corporation has been 
actively engaged with ground magnetics and gravity 
in the search for iron ore, especially magnetic ta- 
conite, in northern Wisconsin and Minnesota and in 
Quebec and Ontario. The surveys were successful in 
outlining details of previously discovered magnetic 
anomalies and formed a basis for projecting possible 


ore trends into nonmagnetic areas. Favorable areas 
for drilling were outlined. A new miniature self- 
potential unit has been developed. 

Columbia-Geneva Steel, in exploring for iron ore in 
the western states and Alaska, conducted ground and 
airborne magnetic and gravity surveys. In general 
these surveys followed reconnaissance geologic exam- 
ination and resulted in economic discoveries. There is 
a trend toward research in remanent magnetization 
and methods for measuring it. This is important in 
prospecting for those taconites that give high magnetic 
anomalies. 

St. Joseph Lead Co. utilized gravity, magnetic, re- 
sistivity and Radore, radiometric, and geochemical 
methods in exploration for lead, zinc, iron, copper, and 
manganese, mainly in southeastern Missouri. These 
methods were helpful in selecting areas for explora- 
tory drilling, and there is increasing dependence on 
these aids. Temperature measurements are now being 
made in drillholes. 

At the annual meeting of the Geological Society of 
America, F. D. Eckelmann, J. L. Kulp, and J. S. Brown 
reported on “Lead Isotopes and the Pattern of Min- 
eralization in Southeast Missouri.” Lead-isotopic anal- 
yses of all 150 samples collected in the Lead Belt show 
excess radiogenic lead over average crustal lead. Va- 
riations in lead-isotope composition, along structures 
known to have affected migration of ore solutions, 
indicate that the earliest mineralizing solutions con- 
tained maximum amounts of radiogenic lead as com- 
pared to solutions responsible for later phases of min- 
eralization. This parameter is used to determine the 
pattern of mineralization in areas where the controll- 
ing geologic features are less obvious. 

In the search for base metals, the Bear Creek Mining 
Co. utilized the standard techniques of airborne and 
ground geophysical methods. In addition, helicopter- 
borne electromagnetic and induced polarization equip- 
ment were in operation. During 1956 geophysical work 
was done in 15 localities in nine states. Considerable 
geochemical work, primarily of a reconnaissance na- 
ture, also was done. In one particular instance it was 
used to guide more detailed airborne and ground geo- 
physical surveys to interesting but as yet untested 
prospects. 

The principal difficulties of differentiating graphite, 
barren sulfides, and commercial grade sulfides remain. 
It has been observed that in some cases the differentia- 
tion of the first from the latter two can be interpreted, 
but in general, the most economic and definitive step 
is to drill early indications and omit expensive detailed 
geophysical work. Considerable sulfide material has 
been drilled, the drilling based on interpretation of 
geophysical data. In general the sulfides have been 
barren or near-barren, but the applicability of geo- 
physical methods to the location of near-surface sul- 
fides has been established. 

Phelps Dodge Corp. conducted ground magnetic, re- 
sistivity, gravity, and radiometric surveys in explora- 
tion for copper and uranium in the western portion of 
the U. S. 

Newmont Explorations, Ltd., in its base metal ex- 
ploration program in Canada, South Africa, and the 
U. S., utilized overvoltage (induced polarization), low 
frequency electromagnetic, magnetic, and geochemical 
methods. In cooperation with Aero Service Corp., an 
electromagnetic device rigidly attached to a Sikorsky 
S-55 helicopter, containing a Gulf-type magnetometer 
and a scintillometer, has been put into satisfactory 
operation. A preliminary short-spaced ground detail- 
ing electromagnetic instrument has been built and is 
being tested. 

Sherwin F. Kelly reports the successful application 
of resistivity measurements to the outlining of zones 
of pyrophyllite mineralization in the southern Ap- 
palachian region. 

Leroy Scharon reports that he has been associated 
with magnetic surveys in New York State for the pur- 
pose of locating titaniferous magnetite deposits, in 
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Tennessee for magnetic materials associated with 
barite, and southeast Missouri for the purpose of map- 
ping the topography of the Pre-Cambrian basement 
complex. This latter project is carried out for the pur- 
pose of delineating structural features in the overlying 
sediments which are favorable for lead occurrences. 

Miami Copper Co. conducted a radiometric survey 
for uranium on a limited area in Gila County, Arizona, 
outlining three small anomalies. 

Lundberg Explorations Ltd. reports that areas in 
California, Utah, Illinois, Tennessee, North Carolina, 
and Virginia were surveyed by the ground and air- 
borne electromagnetic methods and by the airborne 
scintillometer. 

In the first three quarters of 1956, Fairchild Aerial 
Surveys has performed these airborne magnetometer 
surveys for mining exploration: Arizona, 2668 profile 
miles; California, 431 profile miles; Canada, 3937 profile 
miles; South Dakota, 1600 profile miles; Wyoming, 600 
profile miles—a total of 9236 profile miles. 

W. H. Straley submitted information concerning 
ground magnetic and radiation surveys performed by 
seven parties over a period of five months in the mid- 
dle and southeastern states. Ten or twelve new ore- 
bodies were located. 

Mexico 

The people of Mexico are to be congratulated for 
their outstanding program at the International Geo- 
logic Congress held in Mexico City in September. A 
number of papers of interest to explorationists were 
presented. The symposium on geochemistry was 
particularly comprehensive, and by its content of 62 
papers from 15 different countries served to call at- 
tention to the world-wide interest and activity in 
applying geochemistry to prospecting and to the 
study of ore genesis. Organized by T. S. Lovering 
of the Geochemical Exploration Section of the USGS, 
the symposium was the first of its kind ever pre- 
sented. Abstracts of all papers were distributed at 
the Congress. A volume containing the full texts is 
to be published in 1957. 


Central America 

The Industrial Development Corp. of the Govern- 
ment of Jamaica, B.W.L, continued ground magnetic 
work in structural studies and the search for iron 
ore deposits; resistivity surveys with the use of a 
Megger were undertaken to assist in an extensive 
investigation of ceramic clay deposits and in ground 
water investigations; and radiometric surveys were 
conducted. The ground magnetic work was pri- 
marily directed toward investigation of anomalies 
previously located by airborne magnetometer. A 
number of hematite veins were located, some of 
which may prove to be of economic value. The work 
is being continued. The resistivity surveys in the 
investigation of ceramic clay deposits were success- 
ful in locating appreciable quantities of good quality 
alluvial clay. Fairly accurate quantity estimates 
were made which helped in the final evaluation 
of the deposits. In addition to routine radiometric 
prospecting, a special investigation of the Island’s 
radioactive springs was undertaken and is being 
continued. With the use of simple field radiation- 
detecting equipment, a technique was developed to 
obtain radioactive decay curves, from which it was 
possible to determine the presence of certain radio- 
active minerals in the water. The resistivity method 
is used in the routine prospecting for ground water, 
which is an important asset to the Island’s irrigation. 

Sherwin F. Kelly reports considerable work in Cuba, 
Panama, Guatemala, and Honduras. The work has 
been largely by electrical techniques—spontaneous 
polarization and resistivity—-both on commercial con- 
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tracts and in field research on the applicability of 
these methods to relatively new problems. The results 
of the research suggest that geophysics can be more 
widely applied in the industrial mineral field than has 
yet been realized. 

In Cuba, near Matanzas and near Pinar del Rio in 
the northern part of the Island, spontaneous polariza- 
tion and resistivity were utilized in the search for cop- 
per ores. Copper was also the objective in some work 
in Panama. In Honduras, exploration was conducted 
on lead-zinc ores. Numerous surveys were carried out 
in Guatemala on metallic and nonmetallic mineral de- 
posits. Resistivity and spontaneous polarization were 
employed jointly in tackling the exploration for lead- 
zinc ores, as was done in Honduras. The Guatemalan 
deposits, like the Honduran ones, are in limestone and 
carry a substantial percentage of nonconductive sphal- 
erite. Resistivity observations were used to map major 
fault patterns where faulting was important either in 
controlling the loci of deposition or in subsequently 
displacing the deposits. Some preliminary reconnais- 
sance was carried out in what may prove to be a new 
copper-bearing zone in western Guatemala. 

Research was conducted on the applicability of re- 
sistivity methods to the exploration for volcanic sulfur 
at Volcan Tecuamburro, south of Guatemala City. 
Strong anomalies were observed both on sulfur im- 
pregnations in tuffs and pumices around the crater it- 
self, and on sulfur springs at the base of the extinct 
volcano. A large area of potential sulfur-bearing 
material was subsequently indicated by a resistivity 
survey. Another project of field research produced an 
unexpectedly favorable result on stibnite in the De- 
partment of Huehuetenango in western Guatemala. 
This mineral is electrically nonconductive, but dis- 
tinctive spontaneous polarization anomalies were ob- 
served on known veins of this sulfide. The observed 
phenomenon is tentatively ascribed to associated fault- 
ing and the probable occurrence of minor quantities of 
conductive sulfides in the shale and limestone wall 
rocks and in the fault zones. Some new veins were 
geophysically indicated and subsequently opened up, 
and the property is now going into production. 

In Honduras a resistivity survey was effected on a 
proposed mine-drainage tunnel alignment some 4 kil- 
ometers long. The survey was to measure the thick- 
ness of shales overlying massive limestone to deter- 
mine whether or not the tunnel would encounter the 
shale and where faulted zones of major importance 
might be expected. This required extending the meas- 
urements to depths as great as 1000 ft in a wooded 
mountainous terrain. 


South America 
In Venezuela extensive airborne scintillation and 
magnetic surveys were carried out by Lundberg 
Explorations Ltd. The airborne-vertical component 
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Electromagnetic pros- 
pecting in Maine. Con- 
siderable improvement 
has been made in de- 
creusing costs and in- 
creasing versatility of 
this equipment. 


magnetic surveys, made in the vicinity of the 7th 
parallel of latitude, recorded stronger positive 
anomalies over hematite orebodies than were ac- 
countable from the magnetite content. By obtaining 
data at different altitudes, it was possible to make 
calculations showing that the hematite ore rested 
on magnetite-rich quartzites having a considerable 
extension to depth. 

In British Guiana in the vicinity of the Pomeroon 
and Supenaam Rivers, the airborne magnetometer 
was utilized in bauxite exploration. Fault and dike 
anomalies were noted and the depth of unconsolidated 
rock to basement was determined. In Surinam aero- 
magnetic surveys were conducted for the Aluminum 
Co. of America and for the Billiton Co. 

Nobel Munoz has continued to conduct resistivity 
surveys for fresh water in western Buenos Aires Prov- 
ince and northern Santa Fe Province for ranch use, as 
well as near the city of Buenos Aires for industrial use. 


Europe 

Hunting Geophysics Ltd. of London operates 
with the same airborne magnetic, electromagnetic, 
and scintillation equipment as its associated com- 
pany, Aeromagnetic Surveys Ltd. of Toronto. Hunt- 
ing is prepared to conduct photographic and geo- 
physical airborne and ground surveys in Europe, 
Africa, Middle East, Far East, the Antarctic, and 
Australasia. It is understood that airborne service 
and ground geophysical service and instruments are 
available from A/B Elektrisk Malmletning of 
Stockholm and that ground equipment is available 
from Hilger Watts of London and Askania-Werke 
of Berlin. 

The Directorate of Colonial Geological Surveys has 
added a section to give assistance to Colonial territories 
in making geovhysical surveys. It is equipped to make 
magnetic, gravity, electrical, and seismic refraction 
surveys. Its first assignment in 1956 was the investiga- 
tion, with the Geological Survey of Tanganyika, of 
postulated buried alluvial channels in an auriferous 
field. Various anomalies were obtained but not yet 
evaluated. 

The 12 months to Nov. 1, 1956, have shown a distinct 
increase of interest and activity in prospecting in Ire- 


land, mainly for metalliferous minerals. This follows 
the leasing by the Government of the large Avoca Co. 
Wicklow copper deposits and the introduction of a 
revised tax code for new mining operations. Renewed 
prospecting has tended to concentrate first on the 
available surface and mine evidence on many old 
showings of the 1830 to 1880 mining period. Silver- 
mines Lead & Zinc Co. announced early in 1956 that a 
geophysical survey was carried out over a portion of 
the property where sulfide lead ore occurs along and 
near faults between Devonian sandstone and Carbon- 
iferous limestones. Both gravity and resistivity trav- 
erses were run, and boreholes sited mainly on the re- 
sistivity anomalies were successful in intersecting ex- 
tensions of galena ore. Since the summer of 1956 St. 
Patrick’s Copper Mines Ltd., at Avoca, has been car- 
rying out experimental geochemical prospecting by 
methods involving sampling of both water and soils 
over a mineralized shear zone carrying mainly chal- 
copyrite and pyrite. 

Geophysical work by the Geological Survey of Ire- 
land was confined to a continuation of examination of 
outcrops and old mine dumps by hand-carried geiger 
counter. No radioactive anomalies were reported. 

The Geological Survey of Finland conducted airborne 
and ground geophysical surveys, mainly for the pur- 
pose of ground prospecting. The airborne surveys in- 
volved simultaneous magnetic, electromagnetic, and 
radioactive measurements from an all-metal Lockheed 
Lodestar. Total area covered during 1956 was 18,000 
sq kilometers. Taking into account the surveys of ear- 
lier years, 1951 to 1955, about one fifth of Finland has 
been covered by airborne surveys. Results obtained 
have been very valuable both for ore prospecting and 
geological mapping. Geophysical prospecting on the 
ground involved magnetic, Swedish loop-frame elec- 
tromagnetic, resistivity, gravity, and radiometric sur- 
veys. Interest in ore prospecting has clearly increased 
during the year. There is a great demand for the air- 
borne geophysical maps produced by the Geological 
Survey, and many companies have enlarged their pros- 
pecting activity accordingly. Among the geophysical 
methods, the radioactive method especially has become 
very popular during the year. Most of the geophysical 
work has been done by government institutes or gov- 
ernment-owned companies, but the work of private 
companies also has been important and is continually 
increasing. 
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At the International Geologic Congress Martti Salmi 
of Finland reported strong patterns of titanium, vana- 
dium, antimony, molybdenum, iron, and copper in or- 
ganic muck overlying known deposits in the bedrock 
at depths from 1 to 10 meters. His data provided 
evidence that these elements dissolve and migrate in 
the anerobic, reducing environment beneath peat bogs. 

Lundberg Explorations Ltd. reported that its three 
airborne methods—vertical component magnetic, elec- 
tromagnetic, and scintillation—were used in surveys in 
Sweden, Finland, and France. 

At the International Geologic Congress Fritz Persch 
reported that to explore the important German lignite 
resources of the Lower Rhine Basin several thousand 
boreholes have been drilled since 1948. The larger part 
of these holes were logged electrically and radioac- 
tively. It was found that as most of the lignite deposits 
below the water table contain humic acid, they 
are fairly conductive. If the lignite seams are inter- 
calated between fresh-water sands, their upper and 
lower contacts are electrically well defined by the high 
resistivity of the sands. If, however, the lignite seams 
are overlain or underlain by clay, gamma-rays in con- 
nection with resistivity curves demonstrate a clear 
difference between these two formations. Sandy clay 
may show the same resistivity as lignite, but the po- 
tassium isotope, Kw, absorbed by clays emits gamma- 
rays, whereas lignite as an organic compound is gen- 
erally inactive. 


South Africa 


Mineral Search of Africa (Private) Ltd., a wholly- 
owned subsidiary of Rie Tinto Co. Ltd., London, 
reports extensive exploration in Southern and 
Northern Rhodesia, Southwest Africa, and the Union 
of South Africa. Both geochemistry and geophysics 
are an integral part of the company’s exploration 
program. Geochemistry has become of considerable 
importance in areas covered by residual soils. All 
areas under investigation are covered by a program 
of soil sampling, employing continuously approxi- 
mately 18 men, taking samples and running lines. 
Approximately 450 sq miles have been covered. 
Samples are analyzed for trace elements on Jarrell- 
Ash 1.5 meter Geological Survey type of grating 
spectrographs. Determinations for five metals are 
done per sample. Analysis output is 250 to 400 sam- 
ples per day for each spectrograph. Ground geo- 
physical surveys are carried out on areas of interest 
located by the geochemical survey or by geologists. 
Magnetic, gravity, resistivity, electromagnetic, self- 
potential, or radiometric methods are employed, de- 
pending upon the problem. An important aspect of 
the geophysical work has been that of obtaining 
local and regional structural information. Limits of 
ore zones prior to drilling and during drilling have 
been delineated. An area of 4000 sq miles was 
covered by aerial magnetometer and scintillometer 
using the company’s own equipment and personnel. 
The company’s policy is to cover large new areas 
with an aerial magnetic survey prior to starting 
surveys on the ground. An airborne electromagnetic 
unit has been designed and put into successful oper- 
ation in conjunction with British and Canadian as- 
sociates. At the moment research is confined to 
electromagnetic methods. 

Anglo-American Corp. of South Africa Ltd. has been 
engaged in airborne and ground geophysical prospect- 
ing, mainly in Northern Rhodesia. 

The primary problem of the Geological Survey of 
the Gold Coast is the provision of potable water sup- 
plies cheaply to widely scattered peoples. Three crews 
are continuing the resistivity surveys commenced some 
years ago. An attempt is in progress to apply statis- 
tical methods to the relationship between evaluated 
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resistivity results and the success of locating water. 
Mineral investigations receive some attention and may 
receive more in the future. Self-potential work on pos- 
sible copper-sulfide deposits is in progress. Magne- 
tometer investigations are being conducted in the 
southern Gold Coast. One survey is on chromite de- 
posits in serpentine where the susceptibility contrast 
between the chromite and serpentine appears to be 
small. Another survey is on a gabbro/greenstone con- 
tact where titaniferous magnetite and native gold pros- 
pects occur. Ratemeter work on monazite sands is 
being conducted. It is hoped that country-wide gravity 
and magnetic surveys will be initiated to shed light on 
structural and other problems. 

The Mines and Geological Department of Nairobi 
reports that geochemical sampling was carried out near 
the Vitengeni lead mine and also at the coast. Results 
obtained are not yet available. 


Turkey 

In the eastern part of Turkey two parties used 
self-potential and resistivity methods in the search 
for copper. In one case a self-potential negative 
center of 250 mv was obtained where high resistivity 
values were measured. The ore consists of dissemi- 
nated chalcopyrite and pyrite in a highly silicified 
volcanic rock. The high silica content was inter- 
preted to be the cause of the high resistivity. 

In one area in the western part of Turkey one party 
used resistivity and induced polarization in prospecting 
for lead. In another area one party used resistivity and 
high-frequency electromagnetic equipment on a lignite 
coal problem. Near-surface faults were located and 
the depths to the bottom of the coal seams were calcu- 
lated. The tops of the coal seams were difficult to 
differentiate electrically from the overlying formations. 


India 

M. B. Ramachandra Rao reports that ten geo- 
physical surveys were executed by the Geological 
Survey of India during 1956 in different parts of the 
country. Of these, three were in connection with 
exploration for oil, four for sulfide ores, one for 
tracing coal seams, one for auriferous lodes, one for 
ground-water studies, and the last one to locate a 
large steel hammer lost in riverbed sands during a 
flood. 

Exploration for sulfide ores was carried out using 
self-potential, resistivity, and magnetic methods. In 
two of the areas examined, Mayurbhanj in Orissa and 
Agnigundala of Andhra State, the surveys did not 
reveal any important anomalies. In the other two 
areas, Khetri Copper Belt in Rajasthan and the Chital- 
drug Belt of Mysore State, the systematic surveys have 
shown many promising anomaly zones. 

The investigation by resistivity methods for tracing 
coal seams beyond fault zones at Corba did not meet 
with success. Although in a few instances the outcrop- 
ping beds of coal showed high resistivity values, the 
electrical indications could not be followed up because 
of rapid variations in the electrical properties of the 
associated sandstones and shales and the overlying 
alluvium and laterite. 

The magnetic and electrical surveys in the Kolar 
Gold Field area have shown some very interesting re- 
sults. The magnetic anomalies were mostly connected 
with dolerites and amphibolites which carry appre- 
ciable amounts of magnetite. The self-potential sur- 
veys showed strong negative centers over a zone 
more than 2000 ft in length. These indications are 
presumably connected with graphitic schists occurring 
in this belt. Some self-potential anomalies also were 
found corresponding to some of the auriferous sulfide 
lodes known in the underground workings of the 
Nandydroog mine. 

Geochemical surveys were carried out in portions 
of the Singhbhum Copper Belt. 


Resistivity surveys were conducted in the Bijapur 
district with the object of locating marked depres- 
sions or deeply buried old valleys from which large 
supplies of water for irrigation could be tapped. The 
surveys failed to detect any such features. 

The Geological Survey is proposing to extend sys- 
tematic geophysical examinations to all the mineral- 
ized belts in the country. In the Second Five Year 
Plan period, a coordinated program has been drawn 
up for detailed geologic mapping, systematic geophysi- 
cal and geochemical prospecting, and drilling. A re- 
search laboratory for geophysical studies is proposed. 

The Engineering Research Station of the Central 
Water and Power Commission of the Government of 
India has a geophysical party that carries on investi- 
gations of dam ard bridge sites for the engineering 
projects of the States and the Union Government. 


Federation of Malaya 

The Geological Survey of the Federation of Ma- 
laya is making plans for a 16,000-sq mile combined 
aeromagnetic and radiometric survey of parts of 
Malaya through financial assistance provided by the 
Canadian Government under the Colombo Plan. It 
is anticipated that the survey will be started in late 
1956, or in 1957, and will take three or four months. 


Australia 

P. B. Nye, Director of the Bureau of Mineral Re- 
sources, Geology and Geophysics, reports that during 
1956 the trend towards large-scale projects con- 
tinued. Airborne and seismic techniques in the 
search for uranium and oil respectively were the 
main geophysical techniques used. Most of the other 
standard geophysical and geochemical methods also 
were used for a variety of objectives. In all cases 
personnel of the Geophysical Section of the Bureau 
carried out the surveys. 

At Gippsland, Victoria, an off-shore area of 9500 sq 
miles was flown to locate anomalies that may be 
associated with oil-bearing structures. At Nowa Nowa, 
Victoria, an area of 400 sq miles was flown to trace 
extensions of known iron ore deposits. Small areas 
totaling 360 sq miles were flown for a similar purpose 
in Tasmania at Rocky River, Nelson, Hampshire and 
Blyth River. An area of 130 sq miles near Cranbourne, 
Victoria, was flown to search for occurrences of near- 
surface basalt for quarrying purposes. 

At Tennant Creek, Northern Territory, a detailed com- 
posite radiometric and magnetic survey was made of 
2450 sq miles. In the Davenport Range area a recon- 
naissance survey was made of 8200 sq miles. In both 
these areas numerous radioactive anomalies were de- 
tected. In the Geraldton-Onslow region of Western 
Australia, an area of 22,000 sq miles was scanned as a 
composite survey. Several magnetic anomalies over a 
sedimentary basin present good prospects for the com- 
putation of the depth to basement. A significant change 
in the level of radioactive intensity at the contact be- 
tween sedimentary and igneous rocks persisted 
throughout the region. Some prominent radioactive 
anomalies were detected. Near Southern Cross a com- 
posite survey was made over 6500 sq miles. Several 
magnetic anomalies due to banded iron formations 
were located. A few radiometric anomalies were lo- 
cated. 

Airborne radiometric surveys were made of scattered 
areas in the Eastern Highland of Victoria and near 
Glen Innes, New South Wales, without detecting any 
localized occurrences of radioactivity. Three areas to- 
taling 218 sq miles were flown near Mosquito Creek, 
Northern Territory, and 71 radioactive anomalies 
worthy of ground examination were detected. At Cal- 
vert Hills, on the Queensland-Northern Territory bor- 
der, an area of 800 sq miles was surveyed. Several radio- 
active zones were detected. Ground parties equipped 
with vehicle-born scintillograph and odograph operated 


over extensive areas in the Northern Territory and in 
the Cloncurry District of Queensland. No radioactive 
occurrences of importance were discovered. 

At the Glen Lyell and Corridor leases in the Mt. 
Lyell copper field, Tasmania, electromagnetic and self- 
potential surveys were made in the search for addi- 
tional orebodies. The course of a tin-bearing deep lead 
was traced for 1% miles at South Mt. Cameron, Tas- 
mania, by seismic methods. A similar investigation 
was made on another tin-bearing deep lead at Ardle- 
than, New South Wales. In the vicinity of the Lady 
Evelyn mine, at Pine Creek, Northern Territory, elec- 
tromagnetic, magnetic and self-potential surveys were 
made to trace extensions of a lead-zinc lode. At 
Nymagee, New South Wales, electromagnetic methods 
were applied to locate uranium-bearing fissures in the 
granites. 

In the Gippsland brown coal fields, Victoria, two 
small areas were surveyed in detail by gravity meth- 
ods. The survey produced valuable information on the 
general structure of the coal formations, revealed the 
localities of thickest deposits and shallow overburden, 
and was a main factor in the discovery of an important 
extension of the deposits of high grade brown coal. 

Extensive gravity and seismic work was done in 
sedimentary basins to obtain regional structural in- 
formation and to determine the thickness of the sedi- 
mentary section. The regional magnetic work was 
extended to large areas of Victoria and Queensland. 

In the Cloncurry District geochemical prospecting 
for copper and lead followed detailed geological map- 
ping. A series of dike-like bodies of quartz-hematite 
rock extending for over 12 miles, and several extensive 
limonite gossans, were sampled at 150-ft intervals. Two 
significant copper anomalies were defined in the 
quartz-hematite bodies. Soil and river gravel samples 
adjacent to the anomalies showed clearly that copper 
was being shed from the outcrop. The limonite gossans 
gave consistently high copper values throughout their 
length, with several short sections of anomalous con- 
centration. Testing for lead in the area was confined 
to one stratigraphic horizon in the vicinity of a known 
low grade lead deposit, but no significant results were 
obtained. A number of samples of cobaltiferous soils 
were collected for testing and for development of the 
technique of prospecting for cobalt. 

Geochemical prospecting for copper and lead was 
carried out in the Tennant Creek mineral field. Grid- 
ded soil testing over known copper orebodies and con- 
cealed magnetic anomalies gave erratic results, indicat- 
ing that copper and lead are widely distributed 
throughout the soils in this area. Outcrop sampling of 
slates and quartz-hematite rocks along major lode lines 
proved more promising in that appreciable amounts of 
copper were detected. Results show a relatively high 
copper concentration in the quartz-hematite rocks 
(relative to the slates) rather than a sharply outlined 
geochemical anomaly. As economic copper deposits are 
known to occur in association with quartz-hematite 
outcrops in this area, these results may be significant. 

Mount Isa Mines Ltd. carried out a regional geo- 
chemical survey for lead, zinc, and copper in the 
McArthur River area, Northern Territory. Spot tests 
were used in the field, and samples giving a positive 
reaction were bagged and sent back to base for further 
investigation. 

Resistivity and seismic methods were used at Alice 
Springs, Northern Territory, to provide information on 
subsurface water-bearing formations along the course 
of the Todd River. 

Shallow-reflection seismic equipment was success- 
fully used in engineering investigations. Seismic and 
resistivity methods were used in obtaining bedrock 
profiles and other significant information at large en- 
gineering sites. The Great Lake North and Upper 
Repulse dam sites were surveyed. At Kiowa, Victoria, 
several dam and power station sites were surveyed. A 
number of bridge and dam sites were surveyed near 
Canberra. 
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Research 


No specific lines of research have been reported 
by the mining companies. However, it is understood 
that instrument developments are being made in 
induced polarization and magneto-tellurics, and new 
applications of nuclear resonance are being investi- 
gated. 

For more immediate gain, standard equipment is 
being redesigned and miniaturized to require less per- 
sonnel in the field. By the use of plug-in units, repairs 
can be made quickly in the field by replacing defective 
units, thereby requiring less technically qualified field 
personnel. Several companies report development of 
drillhole logging units able to obtain data in slim 
drillholes. 

Geophysical and geochemical research in the mining 
industry is generally restricted to development and 
improvement of exploration methods, techniques, and 
methods of interpretation based on fundamental re- 
search done elsewhere. At present such fundamental 
research is almost entirely confined to that done by 
government agencies, educational institutions, and the 
petroleum industry. 

Because the petroleum industry was not contacted 
directly, no attempt is made to summarize its effort in 
research that may have significance in mineral explo- 
ration. However, it is sizable. Research resulting in 
drillhole techniques may be cited. New developments 
along this line that should be of interest were reported 
at the Society of Exploration Geophysicists annual 
meeting by M. B. Dobrin and H. F. Dunlap in a paper 
entitled “Geophysical Research and Progress in Ex- 
ploration.” To quote one brief entry in this paper: 
“Photomultiplier tubes and scintillation crystals have 
been developed for borehole use which can measure 
gamma-ray spectra. These make it possible to select 
only that radiation which is characteristic of a partic- 
ular element or group of elements under investigation, 
thus enabling one to determine the chemical composi- 
tions of the formations penetrated by the borehole.” 

An announcement that an airborne gravity gradi- 
ometer has been invented by B. D. Boitnott of Houston, 
Texas, and successfully tested by Lundberg Explora- 
tions Ltd. has excited the interest of geophysicists who, 
in general, have felt that gravity measurements of 
sufficient accuracy for exploration use could not be 
made from an aircraft. A paper on this instrument is 
scheduled for presentation by Hans Lundberg at the 
one annual meeting in New Orleans in February 

Attention is directed to a paper by D. S. Parasnis of 
Stockholm, Sweden, in the September 1956 issue of 
Geophysical Prospecting, the official journal of the 
European Association of Exploration Geophysicists, 
tabulating and discussing the resistivities of 286 sulfide 
ne! oxide ore samples and 7 samples of graphitic 
shales. 


Research by Government Agencies 

The National Science Foundation: The Advisory 
Committee for Mineral Research (James Boyd, 
Chairman) appointed by the National Science Board 
to make recommendations concerning research in the 
fields of geology, geophysics, and geochemistry, has 
made a thorough investigation and has submitted 
its report to the National Science Foundation (Alan T. 
Waterman, Director). 

The Committee recommended the formation of a 
Minerals Research Institute, which should receive its 
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general support from the mining industry and other 
private sources. The Committee requested, and was 
granted, authorization to explore these matters with 
representatives of the mining industry. The Commit- 
tee, realizing that Government support may be essen- 
tial in securing an early start on this project, recom- 
mended that the National Science Foundation indicate 
its willingness to consider making available up to 
$250,000, if required, for this purpose. 

The report of the Subcommittee on Fundamental 
Geochemical Research proposed five projects. These 
are: 


1) Study of low viscosity fluids in sediments and 
volcanic rocks. 
Study of hydrothermal differentiation of igneous 
rocks. 
Study of environment of ore deposition. 
Isotopic studies bearing on ore deposition. 
Study of intrusions with or without related ore 
deposits. 

The report of the Subcommittee on Fundamental 
Geological Research listed recommendations in re- 
search in the following outline: 

I. Ore-Forming Processes 

A) Metamorphic and metasomatic processes. 
B) Magmatic processes. 
C) Pegmatitic and hydrothermal processes. 
D) Sedimentary and diagenetic processes. 
E) Weathering and enrichment. 

II. Environment of Ore Deposition 
A) Regional problems. 
B) Local problems. 

III. Special Problems and Techniques 
A) Laboratory problems. 
B) Field problems. 


It is interesting, but not surprising, to note that both 
preceding reports emphasized the need for fundamental 
research in ore genesis and ore deposition. If these 
were better understood, exploration not only by geo- 
logic methods but also by geophysical and geochemical 
prospecting methods would be greatly assisted. 

The report of the Subcommittee on Fundamental 
Geophysical Research recommended three avenues of 
research which are quoted in part as follows: 

Regional Studies. Regional maps of gravity, mag- 
netic intensity, geothermal gradient, crustal thick- 
ness, radioactive background and other variables re- 
lated to structure are of fundamental importance 
and should be prepared. Existing data should be 
compiled, but many new measurements are needed. 

Basic Physical Research. The following kinds of 
studies are recommended: measurement of physical 
properties of rocks in situ; correlation of laboratory 
with field measurements of physical properties; at- 
tention to reproduction of field conditions in the lab- 
oratory; closer attention to the problem of sampling; 
measurements under wider ranges of conditions 
such as temperature and pressure; correlation of dif- 
ferent sets of physical properties with each other and 
with chemical and mineralogical composition; inves- 
tigation for new properties to measure; improvement 
of techniques for measuring physical properties; 
periodic revision of The Handbook of Physical Con- 
stants by Birch. Research should be conducted on 
physical processes acting in geological environments, 
such as flow and faulting of rocks, circulation of 
underground water, electrical and thermal conduc- 
tion of rocks, and generation of natural potentials. 


Methods of Exploration. It is expected that the 
fundamental research will form a basis of new and 
improved methods of exploration. However, it is 
felt that fundamental research is in greater need of 
support and will in the long run result in a better 
return than exclusive concentration on improvement 
of present techniques. 


U. S. Geological Survey: Research by the Geo- 
physics Section in the physical properties of earth 
materials is being done in two USGS Physical Prop- 
erties Laboratories: at Denver, Colo., and at Silver 
Spring, Md. In general, the laboratory in Denver 
makes studies of those physical properties of interest 
in geophysical exploration problems, particularly 
those of the mining industry. The laboratory in Sil- 
ver Spring is primarily concerned with studies of 
physical properties that relate to basic geologic 
processes and concepts. There is no sharp dividing 
line, however, between the functions of the two 
laboratories. 

In Denver field and laboratory studies are made of 
electrical, thermal, and magnetic properties. Resis- 
tivity and dielectric constant are measured at fre- 
quencies of a few cycles to 50 megacycles in the lab- 
oratory. Logging devices for measuring dielectric con- 
stant and the electromagnetic properties (conductivity 
and magnetic susceptibility) have been developed and 
tested. An analog model, consisting of resistor and 
capacitor networks, for studying induced polarization 
effects over a layered earth was completed and tested. 
Equipment for measuring thermal conductivities of 
core samples has been completed for installation in the 
Denver Physical Properties Laboratory. Studies of 
physical properties on a regional and geologic basis are 
under way. These include uranium-bearing sediments 
from the Colorado Plateau, igneous and metamorphic 
rocks from the Colorado Rockies, copper-bearing rocks 
from Tucson, Ariz., and the iron formation in Minne- 
sota. 

In Silver Spring, studies are continuing of the rema- 
nent magnetization of rocks. A new research study of 
the strength and elasticity of rocks, and the thermo- 
dynamic properties of rocks, has been started. Meas- 
urement of dynamic elastic moduli, absorption and dis- 
persion of elastic waves, rock deformation, and calori- 
metric properties are included in this new program. 

A study of temperatures in drillholes in Alaska, on 
the Colorado Plateau, and in the Colorado Rockies is 
being made. 

Analytical and model studies of magnetic and grav- 
ity fields were continued. Theoretical and experimental 
studies of the absorption and scattering of gamma 
radiation in relation to airborne radioactivity prospect- 
ing and drillhole logging are under way. 

The physical behavior of radon in a geologic en- 
vironment and in the laboratory is being studied. 
Faults and the influx of ground water into streams 
may be located on the basis of anomalous radon con- 
centrations in ground and surface waters. Field and 
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laboratory studies of the occurrence and distribution of 
uranium and thorium and their decay products in oil- 
bearing and gas-bearing rocks were continued. 

Abstracts of geophysical literature from sources 
throughout the world were published in the 165th issue 
of Geophysical Abstracts. Compilation of physical 
properties for the interpretation of resistivity data is 
in progress. 

Currently the Geochemical Exploration Section is 
studying the possible usefulness of isotopic studies. 
A. E. J. Engel has found appreciable differences in the 
oxygen isotope values in the quartz and carbonates in 
the great dolomite halos that are spatially and tem- 
porally related to ore in the Leadville limestone. These 
differences are fairly systematic with respect to ore and 
obvious conduits. To facilitate the application of these 
findings to practical prospecting, the Section is trying 
to develop a simplified field technique for measuring 
the isotope ratio in carbonate rocks. 

Geological Survey of Canada: An aeromagnetic 
survey was completed this spring in an undisclosed 
area over a granite batholith having about 1000 ft of 
relief. This project was undertaken at the request 
of a group of geophysicists attending the Seciety of 
Exploration Geophysicists annual meeting in Denver 
in the fall of 1955. This group felt that a number of 
tests should be flown at a barometric altitude of 
4000 to 10,000 ft over basement material outcropping 
on the surface and having considerable relief. The 
purpose of the surveys would be to see how success- 
fully topographic relief of basement material can be 
interpreted from aeromagnetic results. One area has 
now been flown and compiled and the results will 
be sent to the Central Committee for distribution 
to those interested in trying to interpret the topog- 
raphy. 

Geochemical work on the genesis of ores is con- 
tinuing in the laboratories in Ottawa. This includes 
studies of lead-zinc-silver, uranium, gold, and copper 
deposits. In addition, detailed work is progressing on 
the isotope geology of sulfur in sulfide deposits and in 
petroleum and of lead in lead-silver and uranium 
deposits. 


Research in Educational Institutions 

Research in universities is done by students to 
accumulate thesis data. However, in some cases re- 
search projects are sponsored by industry or by gov- 
ernment agencies and are conducted by special re- 
searchers. Also, there are instances where some uni- 
versities that are government-sponsored act as gov- 
ernment agencies in pursuing exploration operations 
and research. No attempt has been made to differen- 
tiate sponsorship. 

The School of Mines of the University of Alaska 
reports that the Geochemical Research Laboratory, 
after theoretical analysis of the molecular structure 
and of the physical and chemical properties of the 
solvents, reagents, etc., developed reconnaissance 
geochemical prospecting methods using unleaded 
gasoline as solvent in the place of difficult to ob- 
tain and toxic solvents such as xylene, carbon tetra- 
chloride, chloroform, and acetone. Chemically pure 
sodium chloride, sodium bicarbonate, and potassium 
citrate in solid form were used instead of specially 
prepared reagent solutions. Field work has been 
conducted in the Fairbanks and the McLearn River 
districts over known deposits of lead, copper, zinc, 
and silver where the methods were proved. 

Research at the Institute of Geophysics of the Uni- 
versity of California covers many phases of basic im- 
portance. These include rock deformation under high 
pressure, phase transitions in rock minerals under 
high pressures and temperatures, seismological model 
studies and associated studies in theoretical seismology, 
electromagnetic model and associated theoretical 
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studies, studies of natural fluctuations of the earth’s 
magnetic field at the acoustic frequencies, gravity 
studies at sea and in the coastal areas, and gravity-tide 
studies relative to the yielding of the earth. 

Thesis problems at the geophysics department of the 
Colorado School of Mines include two on wave genera- 
tion and propagation, one on isostatic reduction of 
gravity stations in Colorado, one on a study of the neg- 
ative separation of contact logs opposite shales, and 
one on a mineral exploration survey. To acquaint stu- 
dents with field operation and problems and to obtain 
data for interpretive study, seismic, gravity, and mag- 
netic surveys were conducted on the structural inves- 
tigation of the Front Range of the Rocky Mountains. 
The resistivity, self-potential, and electromagnetic 
methods were applied to a mineral exploration prob- 
lem near Ouray, Colo., in cooperation with mining 
geology faculty and students. 

The research program at the Lamont Geological Ob- 
servatory of Columbia University is making important 
fundamental contributions in the fields of seismology, 
gravity, oceanography, geomagnetics, marine geology, 
marine biology, meteorology, and geochemistry. Of im- 
mediate interest to those concerned with exploration 
is the study and use of seismic models. 

The division of geological sciences at Harvard Uni- 
versity is involved 1n a broad program of research on 
physical properties of materials. 

The department of geology and geophysics at Mas- 
sachusetts Institute of Technology has the following 
sponsored research projects under way or in considera- 
tion: isotope variations and geologic age measurements, 
exploration seismic record interpretation, origin and 
significance of remanent magnetism in sedimentary 
rocks, electrical properties of rocks with exploration 
applications, and observational study of the equilib- 
rium nature of metamorphic processes. There also are 
a number of research projects, mainly seismic, under 
way as theses material. 

At the Michigan College of Mining and Technology 
depth to bedrock in northern Michigan was determined 
by the reflection seismic technique utilizing the High 
Resolution equipment of Houston Technical Labora- 
tory. At present, graduate students are conducting in- 
duced polarization, electromagnetic, and gravity re- 
search. 

A University of Minnesota graduate thesis presented 
a gravity survey of several tens of square miles in 
southwestern Minnesota outlining the boundary of the 
Sioux quartzite and estimating depth to bedrock. The 
former was interpretable, the latter only in a general 
way. An attempt is being made to miniaturize seismic 
refraction equipment for shallow exploration. This is 
being done by use of transistors and involves no re- 
cording and no explosives, except for depths greater 
than 50 to 100 ft. H. M. Mooney and W. W. Wetzel pub- 
lished The Potentials About a Point Electrode and 
Apparent Resistivity Curves for a Two-, Three-, and 
See Earth, with a set of 2268 Master Resistivity 

urves. 


The University of Oklahoma announces that a paper, 
“Streaming Potential in Spherical-Grain Sands,” by 
C. E. Bleil, will soon be published in the Journal of the 
Electrochemical Society. This paper describes basic in- 
formation concerning electromotive forces generated 
when water flows through a sand or a capillary space. 

At Pennsylvania State University, a mineral con- 
servation section was created as a new section of the 
College of Mineral Industries to investigate the min- 
eral resources of Pennsylvania and to perform basic 
and developmental research leading to new methods of 
discovery, extraction, and processing of minerals. The 
projects already under way in the department of 
geophysics and geochemistry include studies of typical 
sulfide deposits using the self-potential method and 
studies to evaluate the relative efficiency of resistivity 
and seismic surveys as a means of locating ground 
water in Pennsylvania. Two professors are currently 
engaged in completing a new mass spectrometer 
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specially designed for studies of geologic age and of the 
isotope ratios of such elements as oxygen. It is hoped 
that this will provide an indicator of the conditions of 
formations of rocks and mineral deposits. In seismic 
research, the main progress has been further develop- 
ment of techniques developed at Pennsylvania State 
University of measuring the energy and frequency 
spectrum of seismic pulses. It is now possible to obtain 
a rapid determination of the frequency spectrum of 
any pulse recorded. In geochemistry a large part of 
the work continues to be phase equilibrium studies re- 
lated to the origin of igneous and metamorphic rocks. 

At the University of Utah studies of the electrical 
properties of synthetic metalliferous cores are in prog- 
ress. In addition, graduate research includes variation 
of intensity of radio waves from commercial radio 
transmitter stations over geologic structures, radon 
studies of rocks, regional gravity surveys, seismic 
model studies, and interpretation procedures in various 
geophysical methods. 


Washington University of St. Louis reports research 
in subsurface gravity observations. This investigation 
constitutes the material for a doctoral dissertation to 
be completed in June 1957. Four other students are in 
the process of carrying out applied geophysics problems. 

At the University of Wisconsin work is in progress 
on regional geology, regional and world-wide gravity 
utilizing pendulums and gravimeters, the application of 
gravity to exploration for nonmagnetic iron ores, seis- 
mic surveys in the Great Lakes, and determination of 
crustal structure in Mexico. The latter was the subject 
material for a paper delivered by G. P. Woollard at the 
International Geologic Congress in Mexico City. 


At this meeting, J. E. Riddell of McGill University 
stated that copper anomalies exist in lake-bottom sedi- 
ments directly overlying known copper ore in the 
Chibougamau district, suggesting that metals can move 
and develop anomalies in the reducing environment 
prevailing beneath glacial lakes. 


The geophysics staff of the department of physics of 
the University of Toronto is supervising graduate re- 
search in age determinations, gravity and seismic work, 
rock magnetism, and geomagnetism. For the purpose 
of obtaining information for the Glaciological Program 
of the International Geophysical Year, and also to 
train for additional work next season in the Arctic on 
Ellesmere Island, 11 men spent three months on the 
Salmon and Leduc Glaciers studying glaciers by geo- 
physical methods. These glaciers were chosen because 
no glaciological work had been done in their vicinity 
and because access to the Granduc mineral deposit 
may have to be by tunnel under one or the other of these 
glaciers. Three hundred and fifty determinations of 
the thickness of the glaciers were made by seismic 
studies. Complete gravity surveys were made along 20 
miles of glaciers, and an accurate survey of the area 
investigated was completed. Geophysicists from the 
University of Toronto have made gravity surveys of a 
large region in Ontario lying east of Georgian Bay, 
while American geophysicists have surveyed the re- 
gion to the west of Lake Huron. With a view to par- 
tially filling the gap caused by Lake Huron, gravity 
surveys were made by sending small boats to all the 
more remote islands in Georgian Bay. 


In the physics department of the University of West- 
ern Ontario research and investigations are being done 
in electromagnetic modeling, geological interpretation 
of aeromagnetic maps, application of geophysical tech- 
niques to the study of the ground-water resources of 
southwestern Ontario, thermal conductivity of rocks 
and soils, gamma-ray attenuation in rocks and soils, 
radiometric assaying of ores, radioactive age deter- 
minations, and application of solid-state theory to the 
problems of the earth’s interior. At the annual meeting 
of the AIME in New York in February 1956, R. J. 
Uffen delivered a paper, “Multiple Scattering of 
Gamma Rays from a Buried Point Source,” by R. J. 
Uffen and W. B. Muir. 
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It was demonstrated at the International Geologic 
Congress that the Royal School of Mines, of London, 
has been active in geochemical research. A simple and 
sensitive test for tin in soils and rocks was announced 
by G. A. Wood. In addition, a number of new chemical 
tests for uranium were described. John Webb, in sum- 
marizing recent geochemical activities in Africa, re- 
ported that analyses of residual, lateritic soils in the 
Rhodesian copper belt had become one of the most 
widely used methods of both reconnaissance and de- 
tailed exploration, one company handling samples at 
the rate of over 100,000 per year. Under most circum- 
stances, readily soluble copper as determined by Hol- 
man’s rapid test (dithizone dissolved in petroleum 
spirits) gives patterns at least as good as total copper 
determined after extraction with hot acid. He also re- 
ported that tests of soils for cobalt, chromium, zinc, 
nickel, or base exchange capacity were being used 
effectively for location and delineation of diamond- 
bearing kimberlite deposits. 

The Institute of Applied Geophysics of the Univer- 
sity of Munich has conducted seismic, magnetic, and 
radioactive research and has been making density de- 
terminations. The seismic research has consisted of 
measuring the thickness of the Great Gurgler Ferner 
glacier in the East Alps by the refraction method; a 
practical method has been found of determining 
Young’s modulus by observing longitudinal and trans- 
verse velocities in rocks; the thicknesses of uncon- 
solidated formations in the Alps and in the river areas 
of the Upper Pfalz were determined; in two Bavarian 
areas the shocks suffered by buildings and construc- 
tions resulting from explosions set off during road 
construction were observed; in the laboratory, a model 
was constructed to study the propagation of elastic 
waves; and a paper was completed by O. Foertsch dis- 
cussing the problem of absorption of elastic waves. The 
magnetic and radioactive investigations were made for 
geologic correlation problems. Exact density deter- 
minations on underground rock samples of Molasse in 
the Front Alp area were made. Densities are altered 
by the tectonic stresses on the rocks. 


To the credit of the universities, the consensus of 
opinion is that geophysics training is good. The only 
complaint is that there are not enough men being 
trained in this field. While most graduates are em- 
ployed by the petroleum industry, there is a marked 
increase in student and faculty interest in the appli- 
cation of geophysics to mining. This, of course, re- 
flects the conspicuous increase in mining geophysical 
activities. 

In general, schools reported smaller graduating 
classes in 1956 than in 1955, and considerably smaller 
than anticipated in 1957. The trend seems to be in- 
creasing interest in the broad field of geophysics. The 
Society of Exploration Geophysicists has been very 
active in presenting talks and making information 
available to university and high school groups concern- 
ing geophysics as a career. Several companies are em- 
ploying high school science teachers during summer 
vacations. The University of Toronto has recently held 
a conference on geophysics education. Other universi- 
ties, government departments, and some of the largest 
mining and oil companies in Canada were represented. 
The University of Toronto hopes, with the help of in- 
dustry, to start a summer school with scholarships for 
high school seniors and teachers and for freshmen en- 
tering earth sciences. 

Several universities report new or revised geo- 
physics curricula. The University of Alaska is giving 


Geophysics — Education 


A. Belluigi has transferred from Cagliari in Sardinia 
to the University of Perugia, where he has founded the 
Instituto di Fisica Terrestre. Improvements of new 
equipment, Mind, Bicaram, etc., have been made at the 
Institute for their re-employment in the field in min- 
eral exploration during 1957. With the hope of perfect- 
ing a direct method for oil prospecting, the Elflex 
method is being re-examined. Preliminary studies in- 
dicate that present difficulties with the method lie in 
interpretation of results. Fundamental papers pub- 
lished during the year in Zeitschrift fur Geophysik, 
Gerlands Beitrage zur Geophysik, Annali di Geofisica, 
and Geofisica Pura e Applicata have a definite bearing 
on the problem. 


Because of the national importance of finding potable 
ground water, Vacquier’s induced polarization tech- 
nique is being thoroughly investigated. It is felt that a 
complete theory of gaps-potential will resolve both the 
interpretative problems of Elflex and induced polariza- 
tion and that with theoretical and experimental studies 
the method has a certainty of success. 


While at the department of geology and geophysics at 
Sydney University, Australia, V. Bhaskara Rao im- 
proved an existing technique of obtaining magnetic 
hysteresis curves of rock samples by introducing a 
C-R integrating circuit to integrate the output volt- 
age, which is proportional to dI/dt, thus obtaining the 
value of intensity of magnetization directly on the 
screen of the Cathode-ray Oscillograph. Two papers 
were published: Bruckshaw and Rao, Proceedings of 
Physical Society, vol. 163, p. 931, 1950; and V. B. Rao, 
Geophysics, vol. XXI, no. 4, October 1956. Mr. Rao is 
now a lecturer in the geophysics department at 
Andhra University. 


At the department of geophysics, Andhra University, 
Waltair, Andhra State, India, research is being con- 
ducted in magnetic, electrical, and ultrasonic proper- 
ties of rocks. Investigations are being made on the 
Lower Gondwana coal fields of the Godavary Valley in 
the State. 


noncredit courses in geochemical prospecting at a 
number of cities in Alaska for the benefit of pros- 
pectors. Harold Bloom has joined the faculty of the 
Colorado School of Mines, giving courses in geochem- 
istry. The Michigan College of Mining and Technology 
is revising its curricula. This will lead to B.S. and 
M.S. degrees in geophysical engineering. At Pennsyl- 
vania State University, two new professors, R. N. Clay- 
ton and L. F. Herzog, have joined the faculty. Texas 
A. & M. College is offering a geophysics curriculum for 
the first time, leading to B.S., M.S., and Ph.D. degrees. 
The faculty consists of Paul Weaver and Peter Deh- 
linger. The geophysics faculty of the University of 
Toronto has been increased to six professors and lec- 
turers. At the University of Western Ontario, a four- 
year honors course was initiated leading to a B.S. de- 
gree. Increased laboratory facilities are planned. 
Andhra University, India, now offers a three-year post 
graduate M.S.C. degree in applied geophysics. The 
curriculum has been expanded in geodesy, terrestrial 
magnetism, geochemistry, volcanology, tectonophysics, 
seismology, and ground water geology. 
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by Norman Weiss 


7 we were to measure progress this year in terms 
of large new mills and discoveries of fundamental 
significance we should certainly be disappointed. 
Outside of the uranium field there was little of a 
spectacular nature. San Manuel and Reserve com- 
pleted their first year of operation; Erie approached 
readiness; the Toquepala project in southern Peru 
broke ground and gained speed. Important mill 
enlargements occurred at Inspiration, Anaconda, 
Ray, and Climax Molybdenum. A 3000-ton copper 
concentrator was completed at Pima, near Tucson. 
The Republic Mill of Marquette Iron Mining Co. 
started up in April. Abroad, the great developments 
in the African Copper Belt can be likened to the 
rapid growth of the porphyry coppers in this country. 

Fundamental research was confined nearly en- 
tirely to iron ore flotation and recovery of metal 
values from leach solutions, particularly uranium. 
The large number of review articles this year re- 


Beneficiation 


in 1956 


flected a desire to take stock and consolidate past 
gains before taking the next bold steps. Undoubtedly 
a shortage of competent young engineers and tech- 
nicians is stunting the natural growth of theoretical 
investigation in the field of minerals beneficiation, 
as well as the conversion of ideas into action. We 
find our small stock of talented young scientists 
concentrated in a few centers of erudition because 
there are not enough to diffuse through the industry. 
It is safe to say that among mine administrators and 
managers there is more interest in the education, 
training, and welfare of the young engineer than 
ever before. 

In September 1957 the fourth International Min- 
eral Dressing Congress will take place in Stockholm. 
European progress in this technology has donned 
seven league boots these last few years, and it be- 
hooves us to keep up-to-date by observation and by 
means of translations of foreign technical papers. 


Materials Handling 


In E&MJ for June, A. W. Asman voices a plea for 
more precise design of belt conveyors, and describes 
several procedures for determining the factors 
needed for such design. Fire resistant belt construc- 
tion is described by J. L. Thornton in Mining Con- 
gress Journal, September. Polyvinyl chloride belts, 
while possessing desirable fire and abrasion resist- 
ance, cost more than neoprene or rubber and require 
higher operating tensions. 

The use of the high speed camera to help in the 
redesign of belt conveyor transfer points was de- 
scribed and illustrated by D. J. Reed at the AIME 
Annual Meeting, New York, February 1956. Best 
results in transferring to a 580-fpm belt occurred 
when the buffer belt ran 20 pct slower and dis- 
charged about 8 ft above the belt to a sloping 
transfer chute. 

At the American Mining Congress meeting in Los 
Angeles M. A. Stokke described the new conveying 
and electronic weighing system in use at Anaconda. 


Pneumatic belt scales are being given a thorough 
trial at Anaconda. Air in excess of 20 psi is reduced 
to constant pressure, then used to balance the load 
on a small weighing head by means of a dia- 
phragmed weight chamber and bleed nozzle. The 
pneumatic scale is claimed te be accurate and has 
the advantage of requiring no structure over the 
belt. 

Handling of bulk solids out of bins is a constant 
problem. The fine ore bin of the new San Manuel 
concentrator represents an advance in design. The 
bin is 45 ft wide, 55 ft high, and 860 ft long with 
live load capacity of 45,000 tons. Feeder belts at 
22-ft intervals, normal to the long axis of the bin, 
draw ore from 32 slots each 27 ft long. Because the 
slot width and its height above the feeder increase 
constantly in the direction of feeder travel the con- 
tents of the bin drops uniformly. Each of the eight 
rod mills is fed from four of these feeders, two of 
which are variable speed, weigher controlled. 
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Recent improvement in the carcass of a conveyor 
belt has resulted in a disproportion between carcass 
and cover, and now there is need to restore the bal- 
ance. High tension construction is not a good invest- 
ment if the cover goes long before the carcass life 
has been expended. A substantial amount of cover 
wear takes place on the return run, so there is new 
interest in the turn-over belt installation in which 
the belt is actually turned so that the dirty top cover 
does not contact the idler faces on the return run. 

The use of hydrocyclones to build tailing dam 
embankments is growing in this country. First used 
on a large scale by Roan Antelope, cyclones were 
subsequently used at Silver Bell to overcome high 
viscosity caused by clay. Without the cyclones it 
was impossible to obtain a sand-slime separation for 
bank building. The procedure will be described at 
the AIME Annual Meeting in New Orleans by R. 


Salter. A similar procedure was adopted temporarily 
by Copper Cities, and San Manuel also builds its 
embankment by cyclones. Magma Copper is consid- 
ering cyclone use in the new disposal area and tests 
are being made at Chino. 

At the New Orleans meeting R. W. Jigins will 
describe the Braden system of tailing disposal. P. F. 
Allen described Morenci’s disposal system in MINING 
ENGINEERING, July. This method, by which the pipe 
line is supported on the downstream bank instead 
of on trestles, has been advantageously adopted at 
Climax, as weil as at the newer dams in the South- 
west. 

Corrosion in uranium plants was discussed by 
H. C. Peterson at Colorado MBD Subsection’s an- 
nual meeting at Colorado Springs in May. The use 
of plastic linings and tubing, rubber hose, and wood 
tanks answered most needs. 


Crushing and Screening 


The coarse and fine crushing plants of the Reserve 
Mining Co. at Babbitt and Silver Bay, Minn., com- 
pleted their first year of operation. The crushing 
operation, largest of its kind in the world, was 
briefly described in Mining World, October. The de- 
sign of the coarse crushing plant continues the 
modern tendency in taconite crushing, namely, to 
reduce the number of re-handlings of this very 
hard, abrasive material. A 60-in. gyratory with 
grizzly needs about 100 ft from dump rail to bottom. 
Add another 70 ft and the secondary gyratories can 
be fed directly from the primary, without conveyors 
or feeders. At Babbitt the four 30-in. gyratories are 
thus installed, and these may be hoisted topside for 
repair. 

Wear caused by the silicious taconite is extreme, 
and the mantles and concaves of the big primary 
crusher last less than 1.5 million tons, about 4 to 5 
weeks, and require two or more shifts for replace- 
ment. The idea of installing 60-in. gyratory crush- 
ers in duplicate, one as a spare, is given more than 
passing consideration by some taconite operators. 

The coarse crushing plant of the Erie taconite 
concentrator near Aurora is similar to Reserve’s in 
design. 

Fine crushing to 1 in. is accomplished at Reserve 
in eight 7-ft short head cone crushers, arranged in 
four lines of two crushers in series, each crusher 
preceded with a screen. 

San Manuel’s crushing is unique in that the ore, 
which is produced by block caving, comes directly 
from the mine to 7-ft standard cone crushers. These, 
however, are equipped with heads and bowls that 
give a 17% in. wide feed opening. 

The new Hardinge Disc Roll mill is an adaptation 
of the Loesche mill, developed originally in Europe. 
Similar in action to the old Chilean mill, it is par- 
ticularly suited for fine crushing of soft materials 
like limestone, coal, bauxite, clays, and raw cement 
mix, at rates up to 50 tph. Grinding is accomplished 
by means of two rolls riding on a rotating horizontal 
table. Feed is deposited on the center and the table 
revolves at approximately the critical speed of ma- 
terial retention at its periphery. The mill is air- 
swept. At the Summit Mining Co. at Aspers, Pa., 
a disc roll mill is grinding sericite to over 95 pct 
—200 mesh. 

The Aerofall mill found rew applicaton on ura- 
nium ores on the Colorado Plateau. Other plants 
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now under construction will also use this mill. At 
Messina in Africa and at Coldstream in Canada, 
Aerofalls will take run-of-mine size sulfide and 
produce flotation feed. At Messina the product is 
expected to run 85 pct —200 mesh. L. A. Waspe of 
Johannesburg, writing in Mining World, May, re- 
lated the experience with Aerofall mills at East 
Daggafontein and other African mines. The big mills 
accomplished selective grinding, causing liberation 
of the heavier mineral constituents with little slim- 
ing, while at the same time avoiding undue forma- 
tion of gangue slime. Increased extractions in leach- 
ing processes were found on ores of gold or ura- 
nium. Filtering rates improved 25 pct over conven- 
tional grinding. Lower reagent consumption (cy- 
anide or acid) also resulted. 

The following notes from Germany are of inter- 
est because that country is making substantial 
progress in the design of milling equipment. 

Following the U. S. trend, some German jaw 
crusher manufacturers are giving up heavy castings 
in favor of welded steel construction. Fluid drives 
are commonly applied. Two motors are used for the 
largest machines, one of these only for starting. A 
crusher can be re-started even after stopping with 
full load. 

Wedag’s cone crusher employs axial and radial 
ball bearings to save power and headroom. Vertical 
and horizontal movement of the bowl is controlled 
by hydraulic cylinders, set to permit passage of 
tramp metal. 

The Krupp firm offers a new crusher that com- 
bines certain features of the jaw and the cone 
crusher. A vertical section of its crushing zone very 
closely resembles a half-section through a Symons 
crusher. High capacity and low fines production is 
claimed for it. A 32x50-in. machine is now being 
used in a Scandinavian iron mine, and a larger size 
is under development. 

Krupp resonance screens are being used widely 
in Germany, Austria, and Sweden. It is claimed 
that their slightly higher price is balanced by very 
low headroom, the setting being almost horizontal. 
Power consumption is about the same as on our 
vibrating screens, but a smaller motor does the job 
because less torque is required for starting. 

At the AIME annual meeting in New Orleans 
N. Kuenhold will discuss the factors that govern the 
selection of a vibrating screen. 


Grinding and Classification 


The past year has been fruitful in two principal 
directions: rod milling and liquid-solid cyclones. 
Valuable operating information is being accumu- 
lated on rod milling by virtue of the recent installa- 
tions at Chuquicamata, San Manuel, and Reserve, 
and expansion at Anaconda. Additional data will no 
doubt be available in time at Erie, Pilotac, Utah 
Copper, White Pine, Pima, and others. 

ROD MILLS: A number of factors in rod mill 
grinding are in a healthy state of controversy: 
length-to-diameter ratio, high versus low pulp level, 
speed, scoop versus spout feeding, feed size, pulp 
density. At the 1957 AIME Annual Meeting A. S. 
Henderson and E. M. Furness will describe Reserve’s 
experience with rod mills in grinding magnetic 
taconite. A major part of this investigation took 
place at the Babbitt milling plant where a 10%x12- 
ft rod mill was later lengthened to 14 ft 7 in. and 
led to the purchase of 104%x16 ft rod mills for the 
E. W. Davis plant at Silver Bay. A similar investi- 
gation is continuing at Oliver’s Pilotac mill near 
Virginia, Minn. 

Rod mills 10-ft diam, and larger, are relatively 
new, and perhaps a lot of the recent difficulties with 
rod ejection, rod breakage, and jack-strawing result 
from the fact that the diameter was increased with- 
out retaining the 1.4 to 1.6 length-to-diameter ratio 
of the earlier rod mills. Some operators feel that 
proper introduction of the feed into the rod charge 
is also a major requisite of trouble-free operation 
and the diameter of the discharge opening is like- 
wise important. In a questionnaire recently mailed 
to a number of rod mill operators John F. Myers, 
whose work in the grinding field is known to all, 
asks for their opinion of the best ratio of mill 
diameter to discharge opening to produce highest 
capacity and efficiency with a minimum of tramp 
oversize. Excessively large discharge openings, Mr. 
Myers says, are notoriously inefficient and low in 
capacity but usually their product is fairly free of 
tramp oversize. On the other hand, very small open- 
ings are generally offenders in developing tramp 
oversize, but are of high capacity and efficiency. 

A comparison of wet vs dry grinding was offered 
by Fred Bond at the Mining Congress meeting in 
Los Angeles. Between these two is a range of water 
content that forms a thick mud unable to flow 
through the mill. Closed circuiting of dry mills 
requires much more power than wet, but metal 
wear in dry mills is lower. Comparative costs in a 
hypothetical case of a silicious ore were 38.6¢ per 
ton for wet grinding and 34.7¢ for dry. 

The performance of shell liners in ball mills at 
Climax was set forth by Frank J. Windolph in Mrin- 
ING ENGINEERING, August. Comparative data were 
presented for shiplap vs single wave, reverse ship- 
lap vs shiplap, thin shiplap vs double wave, shiplap 
vs spiral, effect of mill speed, and effect of liner 
thickness upon capacity. Thick shiplap liners gave 
the lowest liner cost per ton, but thin shiplap gave 
the highest capacity. A later test with an almost 
smooth liner at 86 pct of critical speed gave 6 pct 
more capacity but 40 pct greater liner cost than the 
regular liners. 

Climax started the first of their two new 13-ft 
diam (inside shell) by 12-ft ball mills this year and 
will place the second in operation about March 1957. 
These are driven by 1000-hp motors and operate at 
65 pct of critical speed. The first mill drew 1060-hp 


New 13 ft diam x 12 ft ball mill circuit is at Climax mill in 
Colorado. A second unit of this same size will be placed in 
operation in 1957. 


after three months operation. These large low-speed 
overflow mills are expected to show substantial sav- 
ings in operating costs as compared with the high 
speed grate mills used in the rest of the mill. 

Kennecott’s Utah Copper Div. has purchased a 
10x16-ft rod mill for testing in parallel with their 
conventional grinding sections that employ 44-in. 
crushing rolls and 7-ft ball mills. The mill has a 
special removable 2-ft shell section and a sliding 
pedestal base that will permit operation with a 14-ft 
length, as well as the nominal 16-ft length. The 
purpose of this is to find out the effect of mill length 
on tramp oversize in the mill discharge, the effect 
of mill length on product size in the upper end of 
the screen scale, as well as in the —100 mesh frac- 
tion, and to figure whether there is any power 
economy or penalty in grinding in this extra mill 
length. The mill will have a 1000-hp motor and a 
variety of pinion gears to determine the influence 
of mill speed on its grinding job. No doubt the test 
program will take some time to produce worthwhile 
information, since so many variables are to be tested. 

Several papers on grinding practice and theory 
will be presented at the coming AIME Annual Meet- 
ing in New Orleans. F. M. Lewis and J. E. Goodman 
will describe the capacity increase at Tennessee 
Copper’s Isabella mill, and add support to their 
belief in low ball charge and “in-mill” classification. 
F. C. Bond will present a paper on the Third Theory 
of Comminution, in which particle exposure time 
will be evaluated. 

Autogenous grinding pebble mills following con- 
ventional rod mills have been recently applied on 
uranium ores in Canada to reduce contamination by 
iron, which is detrimental in the acid leach. North 
Rankin Nickel Mines will also use screened ore for 
grinding at their new 250-tpd copper-nickel mill at 
Rankin Inlet. 

From Germany comes word of recent tests by 
Klockner-Humboldt-Deutz on ball mills running on 
rollers. Thrust, which is the chief problem in trun- 
nionless mills, is taken care of by the design of the 
tires and rollers, preventing any tendency for the 
mill to drift laterally. Advantages claimed are easy 
access to feed and discharge points, ease of adding 
balls and rods, and minimum weight of cast steel 
parts. One of these mills, an 8x8-ft equipped with 
variable speed drive, has been under continuous 
test for two years. The new Stolberger zinc con- 
centrator will employ these roller drive mills. 
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Research work on the grinding of ore particles 
while exposed to various gas-forming compounds is 
being carried on in Germany. Interesting variations 
in grinding response are noted in the presence of 
such compounds as acetone, carbon tetrachloride, 
benzol, and hexane. 

CYCLONES: In the field of classification the liquid- 
solid cyclone stole the show in 1956. Although its 
acceptance in the U. S. as a closed-circuit classifier 
on ore has been reluctant because of high main- 
tenance costs, use on intermediate products such as 
magnetic iron concentrate or lead, copper, and zinc 
middlings or rougher concentrates has become con- 
ventional. The ability of the cyclone to make sharp 
size separations and to produce selective classifica- 
tion of mineral particles with respect to gangue is 
finding new application each day. Its value as a 
process tool is suggested at each turn in the flow 
sheet. 

During 1956 scores of base metal operations 
started or intensified their studies of cyclones for 
classification in the main grinding circuit. Control 
of density and selectivity of grind prove to mean 
far more with one ore than they may to another. 
In numerous cases where persistent or periodic 
softer ore has been encountered, output has in- 
creased up to 10 to 20 pct by holding a good circu- 
lating load with the requisite grind. Careful atten- 
tion to cyclone design features has proven that very 
low pressures are needed to meet the desired speci- 
fications of sizings and densities in most plants. 
Wear on cyclones has been close to nil and in hold- 
ing pump speeds low by tight closures and low 
dynamic head to the cyclones one finds an important 
key to the cyclone economics. 

In a paper presented at the 1956 AIME meeting 
in New York R. Krebs stated that a circuit with 
both a classifier and a cyclone is a logical flow sheet 
for most single-stage grinding. This is exemplified 
at Silver Bell and Morenci, where cyclones are sup- 
plementing spiral classifiers in test sections. With 
two-stage grinding the application of the cyclone is 
even more attractive, Chino and Anaconda being 
examples. 

At the American Mining Congress meeting in Los 
Angeles, P. A. Lemke presented a paper on experi- 
ence at Chino where cyclones do many jobs. Appli- 
cations include: 1) ahead of concentrate thickeners 
to handle overloads and to aid filtration; 2) classi- 
fication of flotation middling products and return of 
the underflows to regrind; 3) classification in a con- 
centrate regrind; 4) desanding milk of lime; and 
5) cyclones in the main grinding circuit on the sec- 
ond stage of grinding. The first four of these appli- 
cations have been widely adopted by numerous 
plants as also has the use of cyclones for making 
embankment for tailing dams. 

Silver Bell employs cyclones in various parts of 
its operation at flows ranging from a low of 12 gpm 
to a high of 1500 gpm. Cyclones have been employed 
in the regrind section of the concentrator since the 
start of operations. Many small improvements in 
the method of operation have been found, of which 
perhaps the most notable is the recycling of part of 
the DorrClone overflow back to the pump that feeds 
the cyclones in order to maintain constant pressure 
and volume. 

At the present time the Silver Bell Unit is con- 
ducting a cyclone test on the primary ball mill cir- 
cuit in an effort to reduce the +65 mesh tonnage 
that is produced by ordinary classification and also 
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Summit Mining Co. at Aspers, Pa., is using a Disc Roll 
crusher for grinding sericite. 


to raise the pulp density of the flotation feed and 
thereby achieve longer flotation time. 

Three 20-in. Krebs cyclones served by a manifold 
and Linatex 10x10-in. pump working at approxi- 
mately 3.5 psi pressure are used. The primary classi- 
fier overflow at 55 to 60 pct solids is sent to the 
cyclones and only the very coarse oversize is re- 
turned by the classifier rakes to the ball mill scoop 
box. The cyclone overflow is maintained at approxi- 
mately 28 to 30 pct solids as compared to 23 pct on 
the normal classifier overflow, depending on the 
relative grind and tonnage. Differential classifica- 
tion of the heavier minerals is realized. There are 
indications that copper recovery benefits by the 
finer grind and increased flotation time which are 
possible with the cyclone installation. 

Morenci’s experience with cyclones in primary 
and regrind circuits was described by J. E. Papin 
and R. C. Barr in Mining Congress Journal, August. 
Experimentation is continuing. Cyclone classifica- 
tion at Manganese Inc. was described by S. J. 
McCarroll in Mining Congress Journal, July. At the 
Northeastern Mining Branch meeting at Hershey, 
Pa., D. D. Melin spoke on the function of liquid- 
solid cyclones. 

At the coming AIME Annual Meeting in New 
Orleans E. C. Herkenhoff will attempt to classify 
the field of cyclone application and present average 
data of practical value. Stephen E. Erickson will 
summarize the development of the hydrocyclone. 
T. M. Morris will present cyclone operating data 
compiled from a number of plants. F. D. DeVaney 
will discuss the application of cyclones in the closed- 
circuit grinding of magnetic taconites, placing em- 
phasis on the problems inherent in handling fine 
magnetite in pool-type classifiers. 


Concentration 


The Copper Cities mill of Miami Copper Co. will 
install mechanical flotation machines in a test sec- 
tion for comparison with its air cells in primary 
rougher flotation. A small pilot plant is being in- 
stalled to test the feasibility of molybdenite produc- 
tion from the copper concentrate. Automatic pH 
control has worked out so successfully in one section 
of the mill that it is to be extended to the whole 
mill. 

FLOTATION: The leach-precipitation-float treat- 
ment of Kennecott’s Ray ore will be described at 
the AIME meeting in New Orleans by A. W. Last, 
L. Eaton, and J. L. Stevens. This important modi- 
fication of the Hayden concentrator, scheduled for 
tuneup late in 1956, followed laboratory and con- 
tinuous pilot-scale testing. It includes facilities for 
leaching, desliming, precipitation, and flotation, also 
a contact sulfuric acid plant and a sponge iron plant, 
both utilizing pyrite recovered from the ore. The 
flow sheet makes a sand-slime separation for acid 
treatment of the fines containing oxidized copper. 
The dissolved copper precipitates on sponge iron 
and is floated. 

Also at Hayden, Kennecott will svon start con- 
struction of a new crushing plant and a major mill 
extension, all designed to increase capacity 50 pct. 

At the New Orleans Annual Meeting H. K. Martin 
will describe the new Phelps Dodge Lavender Pit 
concentrator at Bisbee, Ariz. 

Silver Bell added a flotation section to recover 
molybdenite from the copper concentrate, employ- 
ing the ferrocyanide process developed at Morenci. 
The copper concentrate is first conditioned with sul- 
furie acid and sodium ferrocyanide, then refloated. 
The rougher concentrate is thickened, cleaned three 
times, then reground and cleaned six times more. 
The final molybdenite concentrate is dried in a 
screw conveyor by infra-red Globar elements. Auto- 
matic control of pH and pulp density are essential 
features. 

Consolidation of Tennessee Copper Co.’s milling 
operations in one plant, at London, Tenn., will be 
completed early in 1958. All pneumatic flotation 
machines will be replaced by mechanical cells. 

A well-equipped pilot plant of 60 tons daily 
capacity has been placed in operation at Cerro de 
Pasco for the purpose of working out the flotation 
treatment of their lead-zinc ore reserves, much of 
which runs high in clay and soluble salts. An inter- 
esting application of liquid-solid cyclones was re- 
cently made at the Paragsha concentrator of Cerro 
de Pasco. A 24-in. cyclone makes a 325-mesh sepa- 
ration on 1000 tpd of flotation tailing, and the 
underflow at 75 to 80 pct solids is reground to yield 
further metal recovery. 

At the Sullivan concentrator of Consolidated Min- 
ing & Smelting Co. at Kimberley, B. C., a 100-ton 
pilot mill is being constructed within the main mill 
building to bridge the gap between laboratory test- 
ing and mill performance. The little plant will be 
kept in continuous operation and will test new 
reagent combinations and flow sheets that look 
promising in laboratory tests. 

The first commercial flotation plant for the con- 
centration of iron ores on the Mesabi Range is being 
built by Jones & Laughlin Steel Corp. to handle 
Hill-Annex tailing fines. It will employ sulfonate 
flotation. Pilot plant work on sulfonate flotation has 
been carried on by the Ozark Ore Co. of M. A. Hanna. 


The postwar period was marked by strong renewed interest 
in gravity concentration, with new devices making a sharp 
contrast with this old scene. 


New Jersey Zinc’s new 1000-tpd zine flotation 
mill at Jefferson City, Tenn., went into operation, 
and a second mill of 2000-tpd capacity is scheduled 
to start the middle of 1957 at Flat Gap, near Jeffer- 
son City. Twenty-five miles north at Timberville, 
Va., Tri-State Zine Co. is building a 700-ton zinc 
flotation concentrator. American Zinc Co. is consid- 
ering a new mill about 25 miles northeast of Mascot. 

The boiling procedure for fluorspar flotation, long 
practiced in Colorado, has been successfully intro- 
duced in the Rosiclaire district of Illinois. The 
Calvert City Chemical Co. has placed in operation 
the first plant on the Kentucky side to employ flota- 
tion for lead, zinc, and fluorspar concentration. 

Concentrating tables at the Phosmico plant of 
Virginia-Carolina Chemical Corp. have been 
equipped with aluminum decks to handle the +35 
mesh fraction. 

MAGNETIC & ELECTROSTATIC PROCESSES: 
One of the world’s major sources of columbium and 
tantalum is at Jos and Odegi, Nigeria, where an 
alluvial deposit has been mined and concentrated 
by hand, the crude concentrate being upgraded and 
then separated by magnetic and electrostatic ma- 
chines. Now Kennecott is converting the operation 
to mechanical mining, with a plant going up to 
pump the ore into a wet gravity separating mill 
that uses scrubbers, screens, cyclones, classifiers and 
tabling. This concentrate will be further upgraded 
in a rebuilt and expanded dry mill. 

A number of interesting papers on the concentra- 
tion of nonmetallic ores will be read at the coming 
AIME Annual Meeting in New Orleans. C. L. Sollen- 
berger and R. B. Greenwalt will discuss the relative 
effectiveness of sodium silicates with various soda- 
to-silica ratios as gangue depressants in nonmetallic 
flotation. J. Hill Carpenter and R. F. Griffith will 
describe the concentration processes generally em- 
ployed in the production of monazite from beach or 
stream type deposits. For these sandy ores the 
combination of gravimetric, high tension, and mag- 
netic separations are standard practice. The appli- 
cation of electrostatics to the beneficiation of feld- 
spar, potash, and pebble phosphate will be discussed 
by J. E. Lawver, E. Northcott, I. M. LeBaron, and 
W. C. Knopf. J. E. Lawver also contributes a paper 
on electrification measurements applicable to the 
electrical concentration of minerals on an industrial 
scale. 
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U. S. Bureau of Mines published RI 5213 on the 
effect of temperature on the electrostatic separation 
of minerals. This work by Foster Fraas shows that 
electrical conductivity of minerals increases with 
temperature, some changes in resistivity being 
irreversible, and includes valuable separation data. 


The new Wemco-Remer dual-stroke jig was 
demonstrated at the American Mining Congress 
exhibits at Los Angeles. Dual eccentrics impose 
strokes of different amplitude and frequency, thus 
reducing dead spots on the bed and increasing 
permeability. The new jig has been applied in the 
concentration of iron, barite, fluorspar, and other 
ores, working in the size range below that of the 
heavy media separators. 


Heavy media separation in Germany: A new ferris 
wheel separator made by Wedag is finding favor. 
The wheel consists of a ring of buckets rotating 
about a horizontal axis in the separatery vessel. The 
float product is impelled towards the discharge by 
a current imparted by the wheel, and the sink is 
elevated by the buckets. The feed and the two 
products are on one side of the machine, so two 
opposing wheels may be mounted on the same shaft. 
For high specific gravities (up to 3.55) spherical 
ferrosilicon can be used without impairing efficiency 
through excessive viscosity. These wheels are used 
successfully on siderite at several mines in the 
Siegerland, for red iron ores at the Fortuna mine, 
and for dolomite-magnesite ore in Radentheim, 
Austria. 


Also in West Germany: Two new magnetic sepa- 
rators have been developed for fine separations. For 
low magnetic iron ore in the Salzgitter mines a high 
current separator upgrades fine-grained ores of 
hematite, limonite, and manganese minerals, prov- 


ing its adaptability to fine particles by handling a 
limonite dust running 70 pct finer than 30 microns. 
Krupp has taken over the Laurila (Finland) per- 
manent magnet separator for fines. The Laurila 
separator consists of a rotating drum in which the 
magnetic system rotates at a different speed, causing 
continuous intermovement of the mineral particles. 
Noteworthy is the application of dithiocarbamate 
collectors for lead ore flotation at the large Mecher- 
nich concentrator in the Eifel district of West Ger- 
many. This ore contains an unusually high percent- 
age of cerussite. Xanthate, formerly used, has been 
replaced with Na-cyclohexyl dithiocarbamate. The 
superiority claimed for this reagent lies in the com- 
bination of a trivalent nitrogen and bivalent sulfur 
in one molecule. Similarly, in the U. S., this is a 
characteristic of Z-200, Dow's new copper and zinc 
collector, and of the well-known thiocarbanalid. 

From Sweden: The Stripa method of heavy media 
separation of iron ores uses a floating bed of rather 
coarse magnetite concentrate in a shaking trough; 
it is being rapidly adopted for separating high grade 
lump ore at 3.5 sp gr. Among the new installations 
are Norberg and Bastkarn. 

Extensive research in laboratory and pilot plant 
is going forward on the flotation of iron ores using 
tall-oil emulsions. Several plants now in construc- 
tion will use this process. At Domnarvet magnetic 
oxide conversion is being investigated for utilization 
of low grade hematite ores. 

A new dry magnetic concentrator, the Mortsell, 
employs centrifugal force to separate mixed grains. 
It is claimed to make coarser and cleaner concen- 
trates than wet magnets. 

The new large iron ore treatment plants at Kiruna 
and Malmberget went into operation this year for 
concentration of coarse magnetic iron ore. 


Reserve Mining Co.’s taconite processing project, showing car dumper building in upper center, fine crushing building just below, 
and the quarter-mile-long concentrator building. To the left, steam marks the pelletizing building. In the foreground an ore 
carrier is moving into loading position. To the right is the new 50,000-kw power plant. The new community of Silver Bay is in 


the foreground. 
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Thickening and Filtering 


The employment of synthetic flocculants as aids 
to settling and filtering is widening, and the nature 
of uranium recovery processes is perhaps affected 
as much by these flocculants as any other single 
factor. At the annual AIME meeting in New Orleans 
M. F. McCarty and R. S. Olson will present another 
paper on Dow’s Separan 2610 and its value to min- 
ing operations. Classic thickening and filtering test- 
ing methods lead to erroneous conclusions, and 
modifications in these procedures are now desirable. 

At the Copper Cities concentrator of Miami Cop- 
per Co. clayey material in the ore occasionally 
caused slime to accumulate in the 225-ft tailing 
thickeners, resulting in loss of water or loss of 
tonnage. The intermittent use of Separan, when 
needed, is very effective when used at the rate of 
approximately 0.003 lb per ton of ore. 

Hydrocyclones are being used successfully on 
thickener feed pulp, not only to protect the thick- 
ener mechanically by removing the heavier and 
larger particles, but also, in many instances, by 
favorably modifying the colloidal and suspensoid 
nature of the fine feed. 

Hydrocyclones are applied similarly to filtration, 
particularly the filtration of base metal flotation 
concentrates and taconites. The pulp to be de- 
watered is first classified in a hydrocyclone, the 
underflow going directly to the filter; then the 
cyclone overflow is thickened and filtered. This 
procedure will usually reduce the moisture content 
of the filter cake, and has the added advantage of 
reducing the sensitivity of the system by confining 
the thickening to only a part of the pulp. 

The newest thing in filtration is Eimco’s Rotobelt 
filter, which will be described at the AIME Annual 
Meeting in New Orleans by C. F. Cornell, R. C. 
Emmett, and D. A. Dahlstrom. A continuous vacuum 
filter of the drum type, the Rotobelt overcomes some 
of the disadvantages of the conventional drum 
filters by continuously removing and returning the 
non-blinding metallic or cloth media. Discharge is 
complete and cloth cleaning is continuous, so higher 
filtering rates, better washing, and lower moistures 
are to be expected. 

In uranium milling the roller discharge for drum 
filters helps to handle sticky cake such as yellow 


Several papers on this important subject will be 
presented at the Annual AIME Meeting at New 
Orleans. Alan English and M. F. Morgan will re- 
view the subject of downdraft pellet hardening 
from the original Allis-Chalmers research work 
threugh pilot plant development and up to current 
operation at Reserve’s Silver Bay plant. 

Kurt Meyer of Lurgi, Frankfurt, Germany, will 
describe Lurgi’s combination down and updraft 
pelletizing process. Disks are used for producing 
green balls without using binder or solid fuel. These 
balls, of the desired diameter without any inter- 
mediate screening, are then fed to the sintering 
machine by a new handling system. The machine 
has sections for drying, pre-heating, burning, and 
cooling. Reaction gases move down draft in the 
zones, and up draft in the cooling zone. 

The green pellets forming a layer 14 to 20 in. 
deep are deposited on a protective layer of mate- 


Agglomeration and Sintering 


Treatment of low grade uranium ores hitherto too expensive 
to refine is being made possible by solvent extraction process. 
Pilot plant is shown here. 


cake precipitate. To reduce blowback on washing 
filters an air purge reduces soluble losses. 

Filtration and moisture control of taconite con- 
centrate was discussed by Henderson, Cornell, 
Dunyon, and Dahlstrom at the Annual AIME Meet- 
ing in New York. Control of moisture was very 
important in connection with downstream balling 
and hardening of the taconite pellets. The result 
of the study was knowledge of the effects of the 
important operating variables so that these could 
be controlled to produce consistently good baliing. 
The success of the pelletizing operation at Reserve's 
Silver Bay plant was in considerable measure due 
to such control. 


rial. For the production of the required heat only 
gaseous or liquid fuels are burned in a full-length 
burner hood. By the absence of any solid fuels in 
the pellets and by producing the necessary heat 
entirely in the hood, the proper hardening tempera- 
ture for any ore can be obtained. The material dis- 
charging from the pelletizing machine is separated 
by screening into production and returns. 

Pelletizing in a shaft furnace, as developed by 
Erie Mining Co., will be described by F. D. DeVaney. 
The shaft furnace has now been under development 
for a number of years and has proven its advantages 
in commercial operations. 

Progress in the development of an updraft pellet- 
izing method will be described by L. J. Erck. The 
fundamentals involved in pelletizing hematite as 
compared with magnetite will be explained. 

At the AIME Pacific Northwest Regional Con- 
ference in May, W. L. Kendrick described noduliz- 
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ing at Manganese Inc. (MINING ENGINEERING, No- 
vember 1956). Manganese flotation concentrate of 
42 pct grade is agglomerated to produce nodules of 
metallurgical grade—about 48 pct Mn. The flotation 
concentrate after filtration contains 18 to 21 pct 
reagents, consisting of diesel fuel, soap, and oronite, 
and 20 to 25 pct moisture. Petroleum coke and soda 
ash are added, and the combined material is fed to 
the pelletizing kilns, then to the nodulizing kiln 
where the lead manganate in the concentrate is re- 
duced and then eliminated. Capacity of the noduliz- 
ing section is 40 wet tons per hr, representing 22 
dry tph of mill concentrate, or 15 tph of 48 pct 
nodules. 

The Malmberget (Sweden) first full scale pellet- 
izing plant has completed a satisfactory year of 
operation. 


Instruments and Control 


The control of reagents in flotation on the basis 
of adsorption theory was discussed at the AIME 
Annual Meeting in New York by C. H. G. Bushell 
and M. Malnarich. On the assumption that the 
amount of reagent adsorbed at a mineral surface 
must be a function of its residual concentration in 
solution, it follows that an optimum concentration 
will exist, not directly correlated to addition rates. 
For precise control the residual concentration should 
be used to set reagent additions. The authors used 
a Beckman spectrophotometer to measure optical 
density at peak wavelengths as a basis for quantita- 
tive analysis of residual xanthate, and standard 
instruments for pH determinations. They found high 
correlation between metallurgy and both pH and 
xanthate concentration. This work is continuing. 

Radioactive absorption is being used more widely 
for measurement and control of a number of process 
variables. For example: the levels of liquids and 
solids in tanks, bins, and sumps; the levels of liquid- 
liquid or liquid-solid interfaces; the specific gravity 
of liquids and densities of slurries; and the flow of 
liquids, solids, and mixtures. The absorption of 
gamma rays is primarily a function of density, but 
variation in the composition of the measured mate- 
rial may cause erroneous readings. Proper selection 
of the energy source can reduce these effects. The 
common sources in use at present are cobalt 60 and 
cesium 137. A new art of control is being fashioned 
around radioactive absorption. At the New Orleans 
AIME Annual Meeting W. C. Knopf will present a 
paper on the adaptation of the Geiger counter as a 
control tool in the processing of potash-bearing ores, 
depending upon radioactive potassium. 

The use of pH as a measure of flotation pulp alka- 
linity is not satisfactory when the measurements 
occur in a buffered range, or in other words, when 
a change in addition rate of the reagent does not 
cause a responsive change in pH. This is especially 
true in some copper flotation circuits that are oper- 
ated at high pH, and in these it is customary to 
titrate the pulp against acid at intervals. With the 
need for automation the importance of mechanizing 
this titration has been realized, and the Industrial 
Physics & Electronics Co., Salt Lake City, this year 
developed an automatic titrator that is now to be 
tried out at Anaconda. 


The measurement of heavy slurry densities is 
often complicated by local or random variations in 
consistency. At the Annual AIME meeting in New 
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York, February 1956, Bernard Rachlin of Minne- 
apolis-Honeywell presented the results of develop- 
ment work on the measurement of heavy slurry 
density and described a displacer system sampling 
chamber that would maintain slurry at a constant 
level and at the same time prevent clogging at the 
bottom. Field tests gave consistent results, promis- 
ing success for this method in a control system. 

Electromagnetic flowmeters, used in the chemical 
industry for flow control, are now being used in 
milling control. 

Liquid-solids cyclones may be found more adapt- 
able to automation than tank-type classifiers. Thus 
far, control by size of air core seems to have gained 
most attention. A recent paper on the subject is 
“Automatic Control of the Grinding Circuit at the 
Marmora Concentrator” by P. L. Steffenson and 
W. M. Aubrey, MINING ENGINEERING, January 1957. 
The recoverable iron mineral at Bethlehem Steel 
Co.’s Marmora operation is magnetite and the mesh 
of grind is fixed by the physical requirements of 
the downstream pelletizing step, not, as is more 
usual, by optimum mineral liberation for satisfac- 
tory concentrate grade and iron recovery. It was 
decided that the most efficient way to control the 
grinding circuit (rod and ball mills) was to deter- 
mine the amount of ball mill circulating load that 
would give the desired amount of —325 mesh, and 
then hold the tonnage (not the percentage) of cir- 
culating load constant by varying the quantity of 
new feed. 

The vacuum developed inside the cyclone was 
selected as the intelligence for this system, because 
it varies with the quantity of apex discharge. A 
probe extends into this core and at the other end 
is a controller that positions the tonnage dial on the 
continuous feed weigher. Output air from the 
weigher controller positions a rheostat that controls 
the vibrating feeder on ore. The overflow pipe of 
the cyclone must be liquid sealed, and the apex must 
have access to air. 

Although successful at Marmora this scheme does 
not solve the general problem of controlling the 
percentage circulating load, rather than tonnage. 

Control of the grinding circuit at the Reserve 
concentrator at Silver Bay depends on the feed con- 
tent of magnetic iron. A sensing mechanism over 
the feed conveyor is calibrated to increase tonnage 
when magnetic intensity falls below a certain point, 
and vice versa. 

A paper that is awaited with some interest is 
“Automatic Controls and Milling Operations” by 
H. E. Uhland and W. Barbarowicz of International 
Minerals & Chemical Co., a firm that has con- 
tributed much to this art. The paper, to be pre- 
sented in February at the AIME Annual Meeting 
at New Orleans, will describe instrumentation and 
methods for controls of pump speeds, hydro- 
separator underflows, levels, feed rate, reagents, 
dryers, and blending. 

The Littlewood ball mill feed automatic control 
developed and used at Cananea (U. S. Patent Ap- 
plication 228,181) utilizes the power input char- 
acteristics of the equipment that limits the capacity 
of the circuit. This equipment may be mill or 
classifier or both. Each of these four characteristics 
is used: amount of power at optimum condition, 
rate of correction, direction of correction, and 
amount of correction. Water control is limited to 
use of a motorized pinch valve to control the water 
going to the classifier itself. 
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Report 
on 


Research 


Howe Sound 


The new central research laboratory of the Howe 
Sound Co. at Salt Lake City was completed in 
August. This location was selected because of its 
proximity to the Garfield cobalt refinery of Calera 
Mining Co., a Howe Sound subsidiary, and also be- 
cause the area is reasonably well supplied with 
technical personnel and it is generally convenient 
to other Howe Sound activities. 

The laboratory building contains 8000 sq ft of 
usable space divided into six general areas: office 
and library, pyro- and physicometallurgy, hydro- 
metallurgy and mineral dressing, machine shop, 
instrumentation laboratory, and analytical labora- 
tory. Future expansion was a design consideration. 

Research in the near future will be largely con- 
fined to cobalt. A pilot plant for production of high 
purity electrolytic cobalt has been in operation sev- 
eral months, and a full scale unit is now in con- 
struction at Garfield on the basis of this work. 
Projects in the offing are: fundamental work on the 
flotation of cobaltite and related minerals; chemis- 
try of the acid oxidation autoclave system of high 
temperature hydrometaliurgy; and a study of 
cobalt-base alloys. 


The new Ore Research Building of the Michigan 
College of Mining and Technelogy was opened on 
the campus in August. A 132x55-ft section of the 
building is divided into 17 laboratories, and an 
82x50-ft section is to be used for pilot plant inves- 
tigations. M. E. Volin, director of the new facility, 
stated that supplying an increasing tonnage of mer- 
chantable ore to the Michigan iron and steel indus- 


Michigan’‘s first state-supported mineral research laboratory is represented by the Ores Research Building at Michigan Tech. It 
will serve as headquarters for college’s Bureau of Mineral Research. 


Co.'s new central research laboratory at Salt Lake City. 


tries is one of the most pressing problems to be 
investigated. 

In cooperation with the Minnesota Mines Experi- 
ment Station the University of Minnesota, Univer- 
sity of North Dakota, and Great Northern RR are 
sponsoring research to discover an economical 
method of concentrating nonmagnetic taconite on 
the Mesabi Range. 

Newmont Exploration Ltd. is building a labora- 
tory in Danbury, Conn., for geophysical and min- 
erals beneficiation investigations. Completion is 
expected in February 1957. 

More Federal help towards keeping our mining 
industry healthy and making the U. S. more self- 
sufficient in critical and strategic minerals seems 
to be taking shape. The U. S. Bureau of Mines is 
in line for additional funds, and undoubtedly min- 
erals beneficiation research will come in for its 
share. 

Realization of the importance of research is not 
confined to this country. In Sweden the future of 
mining will depend greatly upon advances in min- 
erals beneficiation. The research facilities of the 
country have therefore been increased at the central 
research laboratory of the Reyal Institute of Tech- 
nology in Stockholm, and also at the larger mining 
companies. This year Boliden Mining Co. started a 
new research laboratory, replacing an older one 
put in ten years ago. New, smaller research labora- 
tories have been established at Stripa and Strossa. 


The following section of the beneficiation review is 
organized under commodity headings. 


anu 
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Developments by Commodities 


Uranium 


U.S.: Activity continued to accelerate in the western 
U. S. (and in Canada). The Mines Development Co. 
mill at Edgemont, S. D., and that of the Uranium Re- 
duction Co. at Moab, Utah, started operations using 
the acid leach resin-in-pulp process. Construction was 
started on the new mills of the Texas-Zinc Minerals 
Corp. at Mexican Hat, Utah, and the Dawn Mining Co. 
in Stevens County, Wash. The Texas-Zinc mill plans 
to use sulfuric acid leaching followed by solvent ex- 
traction, and the Dawn mill plans to use sulfuric acid 
leaching followed by ion exchange columns. Union 
Carbide Nuclear Co. plans to build two upgrading 
plants, one at Slick Rock, Colo., and the other at Green 
River, Utah. In addition to these, Union Carbide will 
build a new mill near Rifle, Colo. 

Construction is expected to start before the year’s 
end at the plants of the Lucky Mac Uranium Corp. and 
that of the Lost Creek Oil & Uranium Co., both in 
the Gas Hills-Crooks Gap area of Wyoming. Both mills 
will acid leach, with the Lucky Mac mill using column 
ion exchange and the Lost Creek mill using resin-in- 
pulp. 

A bit of historical contrast is offered by the news 
that the old Pioneer Carissa cyanide gold mill in Fre- 


mont County, Wyo., will be converted to a carbonate 
leach uranium processing plant. 

Uranium Reduction Co. will add a carbonate leach 
system to its new mill now under construction. The 
Ute Milling Co., subsidiary of Atlas Corp., plans a con- 
centrator at La Sal, Utah, to serve the Big Indian 
district. 

Three mills on the Colorado Plateau were operating 
solvent extraction processes either on a plant scale or 
semi-plant scale, and all are reported to be working 
satisfactorily. 

With the use of new flocculating agents the need for 
the resin-in-pulp process on slimy ores has diminished, 
and interest in either ion exchange columns or solvent 
extraction using organic phosphates or the amines has 
increased. Choice of either of the two processes de- 
pends, to a large extent, upon characteristics of the ore 
which might cause resin fouling in the ion exchange 
columns, or cause emulsion formation in the solvent 
extraction process. 

Carbonate leaching, either with or without pressure, 
of even low lime ores was given increased attention. 
Laboratory work on the uraniferous lignites indicated 
that burning of the lignite prior to leaching will be 
required to decrease acid consumption and increase 
recovery. With the increasing demand for vanadium, 


European counterpart of U. S. taconite and jasper operations is found in Swedish magnetic ore beneficiation operations such as 


this new plant at Kiruna, Sweden. 
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attention was again given to possible recovery of va- 
nadium from the carnotite-type ores, even at the mills 
where vanadium recovery was not initially considered 
as a part of the flow sheet. 

A great many people were giving serious considera- 
tion to production of uranium products beyond the 
concentrate stage. Whether or not a mill of reasonable 
size could produce products such as UO., UF,, or UF, 
is principally a matter of economics. 

A large amount of work was done at government- 
sponsored research laboratories, privately-sponsored 
research institutions, and company-owned laboratories 
throughout the continent on metallurgy of uranium 
ores. A new process called the eluex process was de- 
veloped by the National Lead Co. as contractors for the 
Atomic Energy Commission at Grand Junction, Colo. 
This process, which involves sulfate elution of resin 
followed by solvent extraction with organic phosphate 
and stripping of the organic with carbonate solutions, 
appears to offer some possibilities of reduced costs. 

CANADA: Uranium industry construction was the 
highlight of the year. Uranium mills from 500 to 5700 
tpd were under construction. The government-owned 
Eldorado plant at Beaverlodge was undergoing exten- 
sive changes in metallurgy and also expansion. Pres- 
sure leaching was abandoned in favor of basic leaching 
in Pachucas with longer time of contact. Gunnar and 
Pronto tuned up plants which had started in 1955, and 
have made minor alterations such that original capa- 
city is now exceeded. 

Two new mills went into production. In Blind River, 
Algoma-Quirke’s 3000-ton plant went into operation. 
In Bancroft the Bicroft 1000-ton plant started success- 
fully. Both these plans use C.C.D. wash plants instead 
of two-stage filtering. At Bicroft the grinding is done 
by open-circuit rod-milling, followed by pebble milling 
with screened ore. In an acid leach process the savings 
in chlorate, acid and steel amount to 30 to 40¢ per ton 
milled over conventional ball milling. 

In 1957 uranium acid leach plants will be in opera- 
tion at Algom-Nordic (3000 tons), Consolidated Denni- 
son (5700 tons), Can-Met (2500 tons), Northspan’s three 
mills (Lake Nordic 4000 tons, Panel 3000 tons, and 
Spanish American 2000 tons). These are all in the 
Blind River area. In Bancroft, Faraday’s 1000-ton plant 
is expected to start in March. In the West, Lorado’s 
650-ton custom mill and Rayrock’s 150-ton mill will be 
running in the spring. 

The declassification of uranium processing allowed 
several companies to publish papers on their uranium 


Starting from two plants in 
1947, U. S. treatment of ura- 
nium ores has boomed in a 
decade with more than a dozen 
plants in operation plus others 
planned or under construction. 
Uravan, Colo., mill of Union 
Carbide Nuclear Co., shown 
here, was one of earlier plants 
with first installation for ura- 
nium dating to 1950. Processes 
in these plants are adding new 
hydrometallurgical techniques, 
such as ion exchange and ‘sol- 
vent extraction, to the inven- 
tory of unit operations avail- 
able to beneficiation designers 
of the future. 


chemistry. The Eldorado plant of the Government at 
Port Radium was described. ; 

The importance of the use of flocculating agents in 
the treatment of acid pulp was demonstrated during 
this year to such an extent that it changed some of the 
thinking on equipment and processes. 

Flotation concentration to reduce capital and operat- 
ing costs in the leaching section was the subject of 
several papers. Writing on this subject in the CIM 
Bulletin, February, T. V. Lord and D. E. Light de- 
clared that the full possibilities have not yet been re- 
solved and that new ores should be examined for flo- 
tation response. John N. Butler and R. J. Morris pre- 
sented a paper at the AIME Annual Meeting in New 
York on the flotation of secondary uranium minerals, 
and at the same meeting Burt Mariacher described 
tests on primary uranium ores. 

ION EXCHANGE: Writing on the important role 
of ion exchange in uranium production were R. Kunin 
and A. Preuss in Ind. & Eng. Chem., August; A. B. 
Mindler and J. P. Termini in E&MJ, September. At 
the annual AIME meeting in New Orleans W. C. Hazen 
will describe a C.C.D. solvent extraction plant that 
has been operating for some months at Kerr-McGee’s 
Shiprock Mill on 100 gpm of acid leach liquor. K. B. 
Brown will describe some new solvent extraction proc- 
esses, particularly the Amex (amine) and Dapex 
(dialkylphosphoric acids) processes. James A. Barr 
will speak on extraction of uranium from phosphates. 

At the same meeting E. S. Porter and H. G. Petrow 
will discuss the recovery of uranium from uraniferous 
lignites. Roasting appears to be necessary, and most 
ashed lignites require large quantities of acid for the 
leach. Several methods for recovery from the leach 
solutions will be described. 

In the category of general and review articles Wil- 
liam Lennemann presented a paper at the AIME annual 
meeting in New York; J. B. Rosenbaum and J. B. 
Clemmer, together with Mr. Lennemann, wrote about 
innovations in processing uranium ores for the Rocky 
Mountain Minerals Conference at Salt Lake City, and 
another excellent review by R. A. Foos appeared in 
MINING ENGINEERING for September. 

At the American Mining Congress meeting in Los 
Angeles, October, E. C. Peterson and D. C. Matthews 
described Anaconda’s Bluewater plant. R. S. Olson 
spoke on the application of solvent extraction, C. K. 
McArthur and E. H. Crabtree spoken on research and 
new developments, and use of solvents was covered by 
Woodrow Knott. 


FEBRUARY 1957, MINING ENGINEERING—233 


~ ry "3 


lron Ore 


Marquette Iron Mining Co.’s Republic mill, a jasper 
concentrating unit on the Marquette Range of northern 
Michigan, started operations in April 1956. The 600,000 
long ton ore capacity plant has a flow sheet similar to 
Humboldt’s: fine grinding and flotation. Crushing is in 
three stages, gyratory and Symons standard and short 
head cone crushers, to pass % in. Two grinding cir- 
cuits, each comprising a 9x12-ft rod mill and 11-ft ball 
mill, the latter in closed-circuit with a 14-ft Hydroscil- 
lator, reduce the ore to pass 65 mesh. A sand-slime 
separation is made in cyclones, the very fine overflow 
going to tailing, and the thickened underflow going to 
conditioners and then flotation. The concentrate carries 
63 pct Fe and 8 pct SiO. 

This product is rail shipped to Eagle Mills, some 32 
miles distant, for agglomeration. First the concentrate 
is reground to 65 pct —325 mesh, then thickened and 
filtered, next combined with bentonite and ground 
limestone at the balling disks. Ground coal is added 
to the disk near the outer edge. The green pellets 
range in diameter from % to % in. 

Pellets are heat-hardened in a McDowell updraft 
sintering furnace. The grate conveyor is 6x223 ft; grate 
speed is 30 in. per min. The first 168 ft is the firing 
zone, and the remainder the cooling zone. Return 
pellets are used for the hearth layer. Four 8-in. layers 
of pellets are successively deposited and ignited. The 
first shipment of 5000 tons of these pellets left Ish- 
peming, Mich., for Chicago the middle of September. 

Expansion of the Humboldt mill is under considera- 
tion. 

Cleveland-Ctiff’s research laboratory in Ishpeming is 
working towards magnetic oxide conversion of these 
Marquette Range jaspers by roasting, which would 
permit use of the lower cost magnetic concentration 
employed on the taconites. 


MESABI: The E. W. Davis taconite plant of Reserve 
Mining Co. at Babbitt and Silver Bay, Minn., was offi- 
cially dedicated on Aug. 9, 1956. The new crushing 
plant at Babbitt and the first section of the concen- 
trator were started in October 1955, and pellet produc- 
tion began a few days later. A number of excellent 
articles have already appeared on these outstanding 
installations, designed to produce 3.75 million long tons 
of taconite pellets per year. 

The new Erie concentrator near Aurora, with annual 
capacity of 7.5 million tons of taconite pellets, is near- 
ing completion, and initial operation is expected by 
mid-1957. 

Jones & Laughlin’s lease of Quebec Cobalt’s iron ore 
deposit will probably lead to another important chap- 
ter in the beneficiation of iron ore. The Quebec de- 
posit is said to contain 32 pct iron in the form of coarse 
hematite. 

Hilton Mines, 40 miles northwest of Ottawa, are con- 
structing crushing, milling, and agglomerating plants 
for annual production of 600,000 tons of high grade 
pellets. This is a low-grade magnetite ore. Rod and 
ball mill grinding will be followed with magnetic sep- 
aration, balling, and firing of pellets to 66 pct final 
grade. Completion is expected in 1958. 

Oliver completed a Humphreys spiral plant at mid- 
year to recover fines from the present wash classifier 
overflows at the Plummer mine. 

The Minnesota Iron Mines Div. of Jones & Laughlin 
is building a plant at Calumet for the recovery of iron 
from fine tailings accumulated over a 35-year period. 
The process will be a combination of gravity concen- 
tration with Humphreys spirals, and froth flotation. 
Completion is scheduled for April 1958. 

The Trout Lake plant of Oliver at Coleraine, first 
operated in 1910, will be given a new heavy media 
section using separators on the +% in. and cyclones 
on the —% in. When completed the plant will have 
capacity for 1600 ltph. 
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The Mahoning mine of Pickands, Mather is putting 
in a washing, heavy media, cyclone, and spiral plant 
at Hibbing, to be ready for the 1957 season. Other 
heavy media additions on the Mesabi are at Webb 
and Troy. 


(For the following notes we are indebted to L. J. 
Erck of Cleveland Cliffs Iron Co.) 


“Froth flotation on iron ores is still directed towards 
the dense form of hematites. Earthy or limonitic types 
still present technological problems as to reagents suit- 
able for selective flotation. The two operating flotation 
plants, Humboldt and Republic, located in the Upper 
Peninsula of Michigan, are unique. All other endeav- 
ors have proven to be marginal, or generally favorable. 

“Investigations are still in progress at various re- 
search institutions to discover or create reagents ap- 
plicable to ores containing iron in the form of limonite, 
goethite, and hematite mixtures. There have been sev- 
eral flotation schemes developed in the laboratory, both 
cationic and anionic, or duplex systems of these, but 
so far the schemes that have emanated from such 
developments have proven to be only partly effective 
under very close control of pH, slime elimination, solids 
conditioning, etc. It can therefore be said that so far 
flotation has only worked where the mineral is a dense 
hematite such as specularite, having a high degree of 
mineral homogeneity. 

“Investigations into the subject of magnetic oxide 
conversion, or conversion of nonmagnetic oxides to 
artificial magnetite, are being carried on in the Lake 
Superior district with varying degrees of interest and 
intensity. It is recognized that the established flow- 
sheets used on the Minnesota taconites and the Cana- 
dian magnetites are adequate for those ores, but there 
exist tremendous reserves of ores that are not magnetic 
and that do not respond very favorably to flotation 
either. This fact, together with the need for higher- 
grade blast furnace feed, emphasizes the importance of 
magnetic oxide conversion. 

“A one-ton-per-hour FluoSwlids Reactor is now being 
operated in Michigan by The Cleveland-Cliffs Iron Co. 
with auxiliary concentration equipment using the 
conventional magnetic separators to study the overall 
problem. Other conversion vessels also applicable and 
being considered are the rotary kiln and shaft furnace. 
The chemistry of conversion in all instances is the 
same, with the points of interest being the degree of 
reduction and the thermal efficiency. 

“The problem of concentrating artificial magnetite 
may necessitate the reviving of the design research on 
magnetic separators because of the different response 
between artificial and natural magnetite. Several types 
of magnetic separators are being examined in the 
Cleveland-Cliffs pilot plant in order to investigate the 
concentrating characteristics. 

“The high intensity principle of the Carpco Separator 
has demonstrated that on iron minerals of high density 
such as specularite, efficient separations can be made. 
Capacities and economies have yet to be worked out 
by way of continuous operation in a pilot plant of 
adequate capacity for establishing applicable correla- 
tion factors to commercial installations. 

“Both Aerofall Mills Ltd. and The Hardinge Co. have 
had pilot plants set up at several research laboratories 
and mill locations in the Lake Superior district to 
study the possibilities of applying this form of auto- 
genous grinding to the lean ore horizons. So far, plant 
design has adhered to the conventional stage crushing 
with gyratory and cone crushers and interstage screen- 
ing. The ability to combine the second through fourth 
stage crushing, also rod milling, make such an opera- 
tion attractive if metallurgical results are at least 
equal. Consideration is being given to several installa- 
tions both in the Lake Superior District and in Canada. 
The final decision will have to await the outcome of 
fundamental studies. 


“The iron recovery plant of International Nickel at 
Copper Cliff, Ont., is now in operation and producing 
pellets. This is the first plant of its kind in operation 
and differs in the respect that former plants extracting 
nickel made no effort to recover the iron content of the 
ore. In this operation the iron, originally in the form 
of a pyrrhotite, is converted to an artificial magnetite 
from which the nickel content has been extracted by 
ammonia leaching. It has been stated that this plant 
cost $90 million and will treat 1000 tons of pyrrhotite 
daily. After this plant has been brought to full capa- 
city, expansion is planned to permit an ultimate an- 
nual production of about 1 million tons of iron ore 
pellets. 

“The Cleveland-Cliffs Iron Co., in their Canisteo 
plant at Coleraine, Minn., are introducing abrasion 
milling or scrubbing of the crude ore preparatory to 
screening and washing for heavy media separation. 
The laboratory work has indicated that scrubbing of 
the material improves the separating qualities of the 
iron ores and that more effective separations can be 
made by heavy media, thereby improving the grade of 
the iron ore concentrates as well as increasing the 
recovery. The scrubber for this plant was designed 
and built by the Hardinge Co. of York, Pa.” 

CANADA: The iron ore fields of Quebec and Labra- 
dor are being studied intensively with regard to ton- 
nages, methods of treatment, and details of shipping 
procedures. It is now believed that concentrates can 
be shipped from Arctic ports during the summer 
months to a trans-shipping point in Greenland, where 
year-round ice-free ports are available. 

In the Ungava district, International Iron Ore Co. 
Ltd. and Consolidated Fenimore Iron Mines Ltd. are 
finalizing plans for development of their deposits, while 
near Seven Islands, Canadian Javelin Ltd. plans a con- 
centrator, with the concentrates being hauled to the 
St. Lawrence River over the Iron Ore Co. of Canada’s 
Seven Isles to Knob Lake railway. 

Aconic Mining Corp. has started operation of its 
4000-ton pilot plant to treat magnetite-ilmenite sands 
at Natashquan, Que. Product is a magnetite concen- 
trate for sale in Europe. 

A 10-tpd pilot plant has been constructed by Marcona 
Mining Co. and Utah Construction Co. at San Juan on 
the coast of southern Peru with the possibility of in- 
stalling a commercial beneficiation plant. Among other 
research projects, the effect of sea water on milling 
processes and equipment is being studied. 

From France: During the past year the French Re- 
search Institute of the Iron and Steel Industry (IRSID) 
pursued research work on preparation of French iron 
ores and particularly of low grade self-fluxing Lorraine 
iron ores called minette. The preliminary planning of 
the first concentrator using high intensity magnetic 
separation is now being made and further work is con- 
sidered in conjunction with open pit mining for big 
capacity beneficiation plants. Progress is being made 
in agglomeration, and several sintering and nodulizing 
plants are being built to bring the annual capacity 
from 1.8 millions metric tons in 1956 to 8 or 10 millions 
tons in 1960. 


Copper 


The high price and great demand were reflected in 
unusual activity in the copper concentrators. There 
was hardly a plant without some progress to report 
this year. 

U. S.: The new copper concentrator of the San 
Manuel Copper Corp. at San Manuel, Ariz., has at- 
tracted more than usual interest in its first year of 
operation. One 4000-ton section was started in October 
1955 on dump ore stored from mine development. By 
late 1956 five of the eight sections were in operation, 
all of these on mine ore produced by block caving. 
Although it is too early to predict the eventual tonnage 
rate and metallurgical performance it can be said that 


this fine mill is already living up to expectations based 
on laboratory and pilot plant experimentation. A 
complete description of the plant was published in 
E&MJ April. 

The ore is not crushed until it reaches the two 7-ft 
Symons standard cone crushers with feed opening of 
17% in. The product of the four short head crushers 
that follow is —1% in. and this is the rod mill feed. 
The whole crushing operation from the railroad bins 
to the fine ore bins is controlled at a central panel on 
the single operating floor of the crushing plant. 

For the flotation of molybdenite from the copper 
concentrate sodium hypochlorite is used to tarnish the 
chalcopyrite. San Manuel uses this oxidizing reagent 
in place of heat for this purpose. 


The Pima Mining Co.’s mill south of Tucson expects 
to go into production in early 1957. The crushing plant 
has conventional equipment consisting of a primary 
jaw crusher (Birdsboro 66x84), a 7-ft standard Symons 
cone secondary crusher, and a 7-ft short head Symons 
cone tertiary crusher. The crusher arrangement has 
been planned to crush 3500 tons in a one 8-hr shift. All 
material will be reduced to pass a l-in. sq opening 
screen, the screens being two Ty-Rock F-900 double 
deck units in closed circuit with the tertiary crusher. 
The one shift capacity was so designed that future mill 
expansion may be handled by operating the crusher a 
second shift. 


The mill has a design capacity of 3000 tpd. Ahead of 
it will be two fine ore silos with total capacity of 6000 
tons. Gathering conveyors will deliver the 3000 tpd to 
one rod mill (10%x13) operating in open circuit at 
about 63 pct of critical speed. Rod mill discharge will 
be pumped to two batteries of three cyclones (Equip- 
ment Engineers, 20 in. diam) at 10 to 15-psi inlet pres- 
sures. Cone overflow, at about 70 pct —200 mesh, will 
go to flotation. Cone underflow will go to two 19%x12 
ball mills, each mill being in closed circuit with one 
battery of cones and turning at about 63 pct of critical 
speed. Ball mill discharge will join the rod mill dis- 
charge and be pumped to the cyclones. No mechanical 
classifiers are being installed, although space has been 
left for them in case cyclone pump wear is excessive 
because of tramp oversize in the rod mill product. If 
such wear occurs, a rake or screw can be used to send 
the coarse fractions direct to the ball mills. 


Cyclone overfiow will be split between three lines of 
rougher and scavenger flotation cells. Rougher con- 
centrate will be cleaned and recleaned in two succes- 
sive lines. All cells will be 66-in. Fagergren units. A 
7x12-ft regrind mill will handle middlings from the 
scavenger, cleaner and re-cleaner cells. Alternate ar- 
rangements are available for regrinding rougher con- 
centrates. Cyclones will be used for regrind classifica- 
tion. 


The Anaconda mill is completing the installation of 
three 10x14-ft rod mills and three 10x12-ft ball mills, 
adding approximately 11,000 tons daily capacity to the 
west mill. Experimentation with cyclones is continu- 
ing. At White Pine’s new concentrator rod mills are 
being added to prepare finer feed for the large ball 
mills. 


The Silver Bell mill of AS&R Co. near Tucson added 
a molybdenite flotation section early in the year. 

The re-equipment of Inspiration’s mill near Globe, 
Arizona, proceeded through 1956. All of the old grind- 
ing and flotation equipment has been removed and is 
being replaced with seven 10%x14-ft grate discharge 
ball mills, seven 16-ft rake classifiers, twelve rows of 
12 rougher cells, and four rows of 5 cleaners. Outside 
the mill, two 275-ft diam traction thickeners for flota- 
tion tailing are being built, and tailing dams of approx- 
imately 300 acres are being prepared. When rehabili- 
tation is complete early in 1957, the Inspiration leach- 
ing plant will convert from the ferric sulfate leaching 
process at 11,000 tpd to a straight sulfuric acid leach 
at 16,000 tpd. The sulfide copper remaining in the 
leach plant tailing will be recovered in the concen- 
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trator by regrinding and floating in a conventional 
acid circuit. 

Appalachian Sulphide Inc., a Ventures Ltd. opera- 
tion, is developing a copper mine at West Jefferson, 
N. C., on the old Ore Knob property in the northwest 
corner of the state. Company is building a 700-ton 
mill and expects to have the first 350-ton unit in opera- 
tion early in 1957. At first the company will produce 
only a copper concentrate, but later hopes to produce 
a saleable iron concentrate also. 

The General Chemical Co. is operating a pilot plant 
to recover copper from its Galox ore in southwest 
Virginia, worked many years for its sulfur. The com- 
pany upgrades about 500 tpd of 26 pct sulfur ore to 35 
pet sulfur by a dry gravity process. The plant has 
never recovered the copper or zinc. 


CANADA: The Granby Consolidated Mining, Smelt- 
ing & Power Co. is proceeding with the construction of 
a mill at Phoenix, B. C., to treat copper ores from the 
old Phoenix mine. The mill capacity is reported to 
be 500 tpd. 

Lindhurst Mining Co. Ltd. went into production 
early this year using the mill of Beattie Gold Mines 
which has been changed over for copper flotation. 
Milling rate is between 400 and 500 tpd. Rainville 
Mines Ltd. also has gone into production at 400 tpd 
on a copper-gold ore. 

In the Chibougamau area, Chibougamau Explorers 
Ltd. came into production with a 500-ton mill treating 
a gold copper ore. The ore assays 0.31 oz gold per ton 
and 0.80 pet copper with recoveries of 92.6 and 91.6 pct 
respectively. 

Eastern Mining & Smelting Corporation Ltd., which 
is managed by Mogul Mining Corp., has a smelter un- 
der construction at Chicoutimi, Que., to treat copper 
and nickel concentrates. Copper will be produced by 
the Outokampu flash smelting process and nickel will 
be produced by the Sherritt Gordon ammonia-leach 
process. In the Eastern Townships area of Quebec, 
Eastern Metals Corp. Ltd. is planning construction of 
a mill to treat a copper-nickel ore. 

In Newfoundland, Maritimes Mining Corp. Ltd. has 
begun construction of a 3000-ton mill which is ex- 
pected to go into production early in 1957. The prop- 
erty is an old copper mine at Tilt Cove, which was 
operated last in 1917. 

SOUTH AMERICA: The Toquepala project of the 
Southern Peru Copper Co. (AS&R, Newmont, Cerro de 
Pasco, and Phelps Dodge) entered the construction 
phase this year. The 30,000-tpd copper flotation con- 
centrator will receive ore from the Toquepala open pit 
mine, crushing to 8 in. in a 60-in. gyratory crusher, 
then to 15 pct +% in. in two stages of cone crushing. 
The ore will be ground to 9 pct +65 mesh, first in 
seven 10x14-ft rod mills and then in fourteen 10%x13- 
ft ball mills, using conventional classifiers. The +200- 
mesh portion of the rougher concentrate will be re- 
ground in seven 8x13-ft ball mills, using cyclones in 
closed-circuit. Two stages of cleaning will be followed 
by dewatering and partial drying of the concentrate. 

The classifiers in the rod and ball mill circuits are 
so arranged that wet cyclones can be installed later, if 
desired, by replacing two 8-ft rake classifiers in each 
grinding section. 

The lime required in flotation will be obtained from 
coquina beds south of Ilo. The mixture of shell and 
pebble, cemented with sand and salt, will be blade- 
milled and washed on screens, then calcined in a kiln 
located at the smelter. 

At Potrerillos in Chile, Andes Copper is developing 
the Salvador mine, a large low grade deposit of mixed 
ores, with molybdenum, to replace the present mine 
which has a very short life remaining. At first it was 
planned to use the present concentrator, smelter, etc. 
to treat the ore which would be crushed at Salvador 
and transported to Potrerillos by belt conveyor. How- 
ever, recent reports are that a new concentrator will 
be built at Salvador, and a new roasting and smelting 
plant there, or possibly on the coast, and the present 
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plant at Potrerillos will be used only to treat the re- 
mainder of the ore in the old mine. 

Originally, the proven ore reserves of El Salvador 
were announced as 78 million tons, averaging 1.6 pct 
copper. However, additional drilling and development 
work have increased the estimated tonnage to 200 
million tons of this grade. 

At the Cerro mine of Cerro de Pasco in Peru the 
mine drainage waters containing soluble copper with 
a high percentage of iron have been treated under- 
ground and on the surface by cementation with scrap 
iron. After research by the Oroya research department 
staff it was decided to build an experimental ion ex- 
change plant to test the use of ion-exchange resins for 
recovery of copper from the Cerro Mine waters. This 
ion exchange pilot plant went into operation in the 
middle of 1956 and has a capacity of 100,000 liters per 
24 hr. The pH of the mine waters averages about 2.5 
and the ratio of copper to iron is in the neighborhood 
of 1 copper to as high as 30 iron. The successful future 
termination of pilot plant experimentation would lead 
the way to a full-scale plant. 


At Mauricio Hochschild & Co.’s Mantos Blancos 
property, inland from Antofagasta, Chile, operation of 
a 5-tpd pilot plant has been started to treat a copper 
ore containing copper chlorides and phosphates. The 
process involves percolation acid leaching with pre- 
cipitation of the copper as cuprous chloride while 
regenerating acid by treating the hot solutions with 
SO:. Application of ion exchange, reduction of cuprous 
chloride by smelting with limestone and coal, and elec- 
trolysis of dechloridized leach solutions are all to be 
investigated on pilot plant scale. Construction of a full 
scale plant will start in 1957. 

At the Rosita copper property of La Luz Mines in 
Nicaragua work is being completed preliminary to in- 
stalling a 600-ton plant for leach-precipitation-float 
treatment. A Fluosolids roaster will be installed and 
the SO, will be used to make weak sulfuric acid by 
the Keyes process. 

Kennecott completed extensive improvements at its 
Braden mill in Chile early in the year. Ten Symons 
crushers, four primary and eight secondary grinding 
mills were added. The flotation section was modern- 
ized by nearly complete replacement of the old MS 
flotation cells with Fagergrens. The mill averaged 
nearly 36,000 tons per day in March 1956. Cyclones 
are being studied for various purposes: for obtaining 
clear water from flotation middlings to reduce pump- 
ing; for separating very fine material from concentrates 
to relieve filters; and for separating coarse material in 
the first ball mill circuit to avoid excessive pumping. 

In the Philippines the Marinduque Iron Mines 
Agents Inc. is planning a 3000 to 4000-tpd concentrat- 
ing plant at the Sipalay copper mine in Negros Occi- 
dental. Average grade of ore is 1 pct copper. Mindanao 
Mother Lode’s new 400-ton copper flotation mill at Ca- 
bangan, Zambales, went into operation at midyear. 

In North Africa a new copper mine is being devel- 
oped by the Societe des Mines de Cuivre de Mauritanie 
(Micuma). The mine contains 18 millions tons of sul- 
fide ores with 1.5 pct copper and 8 millions tons of 
oxidized ores with 2.40 pct copper. The sulfide ore 
will produce a flotation concentrate with 28 pct Cu and 
a magnetite concentrate containing 70 pct Fe and only 
0.1 pet Cu. The oxidized ores present a difficult prob- 
lem as they yield poor results by flotation or leaching. 
A pilot plant is being erected for study of the problem. 

(The following notes on developments in the impor- 
tant copper belt of Northern Rhodesia were contrib- 
uted by Max Goldick of Roan Antelope.) 

NORTHERN RHODESIA: Despite an appreciable 
amount of industrial trouble involving the African 
mine workers, boom conditions continued throughout 
the year on the Copper Belt, with the four major pro- 
ducers operating at capacity. 

The Anglo American Group is well advanced with 
the development of its rich Bancroft property, close 
(Continued on page 238) 


Developments in Education 


The following is contributed by A. C. Richardson, Chairman of MBD’s Committee on Education. 


The demand for graduate engineers with training in 
minerals beneficiation (under which term I include 
hydrometallurgy and certain phases of pyrometal- 
lurgy) greatly exceeds the present and potential sup- 
ply. This is serious but of greater significance is the 
fact that although there has been an increase in the 
enrollment of engineering students, the enrollment in 
metallurgy and particularly minerals beneficiation has 
not been in proportion to the demand nor the increase 
in other fields of engineering. It is significant that it 
is possible to fill some positions that normally would 
be filled by beneficiation engineers with chemical engi- 
neers, who lack specific training in mineral dressing 
which they must acquire on the job. This may be 
taken to indicate that minerals beneficiation has oppor- 
tunities that equal or exceed chemical engineering, and 
if these opportunities are more widely known, the 
number of engineers trained in minerals beneficiation 
might be appreciably increased. 

One factor that has helped to increase the enroll- 
ments in engineering has been the financial aid re- 
ceived from industry. This may be in the form of 
scholarships offered to students, grants to technical 
schools or both. Several of the large chemical and 
electrical companies have well-organized programs of 
this nature. This method of encouraging engineering 
education is supported to some extent by the mineral 
industry and it is expected to increase. 

In discussing with prospective employers the type 
of training they prefer graduate engineers to have, an 
increasing number seem to prefer that the engineer 
have a sound, broad working knowledge of scientific 
and engineering principles rather than detailed infor- 
mation on specific applications of limited fields of 
knowledge. This indicates an acceptance of “on the 
job” training for the employers’ specific needs. Most 
employers have expressed a need for the development 
of initiative and good judgment or “horse sense.” 

Interviews with students of superior ability indicate 
that many of them believe that their future advance- 
ment, professionally and financially, will be more as- 
sured if they have advanced degrees. This view nat- 
urally leads them to enroll in those courses that lead 
to, or are required as a basis for, advanced degrees. 
Furthermore, when engineers at the B.S. level seek 
employment, it is assumed that there will be “on the 
job” training and considerable attention is given to 
the opportunities a job offers for additional study that 
may lead to advanced degrees. The type of student 
who a few years ago was satisfied with the opportuni- 
ties available to a man with a B.S. now feels the need 
for an advanced degree. 

It would appear then that in at least certain areas, 
the ambitions of students and requirements of indus- 
try are compatible. I believe that our technical schools, 
considering budgets, available faculty, etc., are doing 
a good job of imparting to the students the scientific 


principles which form the basis for the various fields 
of engineering. It is the application of these principles 
to practical problems or the ability of young engineers 
to use “horse sense” that seems to bother most em- 
ployers, although it seems to me that the situation is 
not as bad as indicated, and in many cases, “horse 
sense” is a synonym for experience. 

The technical schools try to supply this experience 
and to develop judgment in the application of scientific 
knowledge through laboratory experiments and the 
so-called practical courses. It is in these courses that 
the student learns how to use scientific theory and 
gains the confidence necessary for attacking a new 
problem. The problem that confronts the technical 
schools is to decide how much emphasis to place on 
practical courses as compared with the theoretical 
courses. I believe that most schools offer an adequate 
number of practical courses and that most experience 
must be gained in industry after an engineer leaves 
school. 

For example, the “Laboratory Experiments in Min- 
eral Dressing” compiled by last year’s MBD Educa- 
tional Committee certainly gives a student all the ex- 
perience in the application of scientific principles in- 
dustry can expect from a technical school. Most schools 
also are offering courses that afford experience in the 
reducing and sulfate roasting of ores as well as work 
in leaching at elevated temperatures and pressures. 

Because of the need for more trained personnel in 
industry, some thought has been given to the possi- 
bility of a technical school beyond high school in which 
the study of a relatively small amount of scientific 
theory is supplemented with a large amount of work 
on the application of engineering techniques to prac- 
tical problems. A course of this nature would perhaps 
require two years to complete and might hold consid- 
erable attraction for intelligent, capable high school 
graduates who for some reason do not have the apti- 
tude or opportunity for the conventional technical 
education. 

Although there is practically no phase of technical 
education that cannot be improved to a marked degree, 
both schools and industry are cognizant of the fact and 
are working to better the situation, although the prog- 
ress is not as rapid as desired. It is desirable to im- 
prove the quality of our engineers, but under present 
conditions, we would be very happy if we had many 
more of the present quality. 


To this we add that as long as the technical school 
is compelled to take time out to teach such high 
school subjects as algebra, trigonometry, analytical 
geometry, English, history, and foreign languages, 
the quality of its graduates will suffer, and industry 
must mend the deficiency. 
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(Continued from page 236) 


to the Belgian Congo border, and production is sched- 
uled for January 1957. Initial throughout will be 150,- 
000 tons per month, with eight grinding units, but 
this will be doubled later. Instrumentation has re- 
ceived considerable attention and tonnage rate control 
will be automatic. Single stage grinding is provided 
for, using only hydrocyclones as classifiers. 

N’Changa, with a present capacity of 280,000 tons 
throughput per month using eight grinding units, is 
adding two more grinding units to increase capacity by 
25 pct. Classification on three of these will be by 
hydrocyclones. Additional flotation capacity is also 
being installed. The upper N’Changa ore body, which 
is virtually all oxide, is being opened up by open-cut 
and the ore from this deposit is to be treated separately 
from the mixed oxide-sulfide ores currently milled. It 
is anticipated that delivery of ore from the open cut 
will commence next January. 

N’Kana, which is milling about 360,000 tons per 
month, in common with the other Copper Belt concen- 
trators has been experimenting with hydrocyclones as 
classifiers in the grinding circuit. 

Kansanshi, an old property which is situated away 
to the west of the main Copper Belt and close to the 
Belgian Congo border, is being investigated by Anglo- 
American and a small treatment plant is being erected 
there. 

Mufulira, of the Selection Trust Group, now has 16 
grinding units in operation and is milling at the rate 
of 360.000 tons per month. 

At Roan Antelope, an extensive program of plant 
additions was completed during the year and capacity 
was stepped up to 450,000 tons per month, which is the 
highest tonnage rate for Africa. Single stage grinding 
is used with two stages of classification—the original 
mechanical classifiers in the second stage of classifica- 
tion are being replaced by hydrocyclones. 

Chibuluma Mines, Ltd., a copper-cobalt proposition 
situated about ten miles from N’Kana, went into pro- 
duction in May with a milling rate of about 45,000 tons 
per month. This is the first new mine to start up since 
the war. 

The directors of the Selection Trust Group have 
made known their intentions of increasing Mufulira 
output by 50 pct, probably involving the construction 
of another concentrator. The Chambishi Mine, which 
lies about mid-way between N’Kana and N’Changa, 
will probably also be opened up. 

Off the Copper Belt, a small amount of copper con- 
centrate is produced by the Mutuga mine, some 60 
miles from Kapiri Mposhi on the main railway line. 
Active prospecting is being continued over a large 
area of the territory: 


This year’s production in Northern Rhodesia will 
reach about 380,000 long tons of copper, placing it near 
Chile for the number two producer. Completion of the 
first phase of the giant Kariba Gorge hydroelectric 
power project will pave the way for an expansion of 
about 40 pct in Northern Rhodesia’s copper produc- 
tion by 1960. 


Lead and Zinc 


The Jefferson City mill of the New Jersey Zinc Co. 
was completed and the shakedown started on Aug. 28, 
1956. This modern mill is located near the town of 
Jefferson City, Tenn. Designed for a feed rate of 45 
tons per hr, it incorporates many up-to-date ideas in 
milling practice. The mill building has no windows; 
lighting is fluorescent and mercury vapor for the op- 
erating sections. The building is of structural steel 
covered with insulating board and galvanized siding. 

Ore from the mine is received by the mill at the 
skip bin at approximately —14-in. A 1200-ton surge 
tank is located intermediate between the skip bin and 
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the mill. In the mill the ore is reduced to —% in. by a 
Symons 5%-ft Short Head Crusher operating in open 
circuit with a double-deck Tyler Tyrock screen. 
Crushed ore is stored in a suspension bunker of ap- 
proximately 800 tons capacity. 

Regulation of feed from the suspension bunker to 
primary grinding is accomplished with a Merrick Feed- 
oweight that can be spotted under any one of 12 open- 
ings in the bottom of the bunker. A 6x12-ft Marcy rod 
mill charged with 3-in. rods is the primary grinding 
unit, discharging to a 6x28-ft Dorr Classifier. The sec- 
ondary grinding unit is a 9-6-8 Hardinge tricone ball 
mill charged with 1%-in. balls, operating in closed 
circuit with the same classifier. 

The pulp from the classifier is conditioned in two 
6x7-ft Wemco conditioners before flotation. Roughing 
and scavenging in Galigher No. 48 Agitair cells pro- 
duces the final tailing. Reagents in use are: copper 
sulfate as activator, Aerofloat 211 as promoter, and 
Dowfroth 250 as frother. Rougher concentrates are 
cleaned in Denver No. 21 Sub-A flotation machines. 
Cleaner tailings are joined with the scavenger con- 
centrates and returned to the circuit through a 6-in. 
Dorrclone. Underflow from the hydrocyclone is re- 
turned to the ball mill, and the overflow goes to the 
feed conditioners. 

Final concentrates are thickened in a 30-ft Dorr 
thickener. From the thickener they are pumped to a 
5-disk, 6-ft diam Eimco Agidisc filter by a No. 2 B 
Dorr-Oliver O.D.S. pump. The filter cake is fed into 
a 5x30-ft Hardinge Ruggles-Coles oil-fired dryer. The 
dried concentrates are loaded into boxcars with a 
Hough Payloader. 

Another zinc flotation mill of the New Jersey Zinc Co. 
is now under construction at Treadway, Tenn., to serve 
the Flat Gap mine. This ore is sphalerite in dolomite, 
similar to the American Zine and U. S. Steel ores in 
that district. Essentially the same equipment and flow 
sheet will be used as at Jefferson City, except that at 
Flat Gap there will be two units for a design capacity 
of approximately 2000 tpd. This mill is scheduled for 
completion the third quarter of 1957. 

The Tri-State Zinc Co. is opening a mine and build- 
ing a 700-tpd flotation mill on a similar ore at Timber- 
ville, Va., about 25 miles north of Flat Gap. 

The American Zinc Co. at Mascot, Tenn., is actively 
testing mechanical flotation machines and considering 
a new mill nearer their ore reserves. In recent years 
American Zinc has discovered higher-grade zinc de- 
posits 20 to 25 miles northeast of Mascot. 

Acceleration of zinc mining activity in Tennessee, 
exemplified by the foregoing items, gives support to 
the idea that Tennessee may be a leading producer in 
a very short time. 

Emperius Mining Co. at Creede, Colo., is rebuilding 
its silver-lead-zinc mill for 250 tpd. 

Of considerable interest is the fact that Bunker Hill, 
at Kellogg, Idaho, has suspended operation of its sink- 
float section on the basis that flotation of the whole 
ore, particularly at present lead and zinc prices, is 
more profitable. Bunker Hill used the Huntington- 
Heberlein process with galena as medium. 

CANADA: Consolidated Sudbury Basin Mines, Ont., 
is proceeding with its new 3000-ton mill, production 
planned for summer of 1957. The first stage of the 
program is the concentrator to produce copper, lead, 
and zinc concentrates, and pyrite for later acid manu- 
facture. The new mill is 12 miles west of Sudbury. 

Transcontinental Resources has reopened the Hewitt 
and the Slocan Van Roi mines at Sandon, B. C., and 
are milling a nominal tonnage pending development of 
the lower levels of this silver-lead-zine property. 

Cronin Babine at Smithers, B. C., have resumed op- 
erations at the Babine Bonanza mine. The Sunshine 
Lardeau mine, a lead-zinc property to the north of 
Kootenay Lake, is now milling at a rate of 100 tpd. 

The Bluebell operation of the Consolidated Mining & 
Smelting Co. is now treating gravity plant tailings 
from the original operations which extended from 1900 
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to 1927. These tailings are mainly zinc (marmatite) 
and were deposited in the lake under 70 to 400 ft 
of water. 

Silback Premier Mines in the Portland Canal area 
has resumed operations and is now milling at 300 tpd. 
This is a lead, zinc, silver operation. 

In New Brunswick, Heath Steele Mines Ltd. has a 
1500-ton mill under construction and production is 
expected to begin in 1957. The ore is a complex copper- 
lead-zinc ore. 

Brunswick Mining & Smelting Corp. Ltd. is still car- 
rying out pilot plant tests on its very complex copper- 
lead-zine ore. Results obtained so far are satisfactory, 
but it is felt that better results should be obtained 
before the final plans of a large mill are made. 

Keymet Mines Ltd. shut down its lead-zinc-silver 
mill early in 1956. 


MEXICO: Developments in Mexico during 1956 
reached a new low. Canamex’s new 425-tpd Au-Ag-Pb 
mill at La Mojina, north of Chihuahua City, was re- 
ported in operation late in the year. Silviano Perez 
started a 150-ton Pb-Zn mill at Gualterio, Zacatecas, 
in June. British Columbia interests have completed a 
150-ton Ag-Pb mill on the old Fortuna American prop- 
erty near Casas Grandes, Chihuahua. 

PERU: Banco Minero recently completed a 100-ton 
Pb-Zn-Cu flotation mill, later to be enlarged to 300 tpd, 
in the Tonsuyoc district. Mauricio Hochschild is com- 
pleting the first half of its new 200-tpd silver-lead- 
zine concentrator at Condoroma, southern Peru. The 
new 200-ton Pb-Zn flotation plant of the Sindicato 
Minero Rio Pallanga, being built at Alpamarca, started 
up late in the year. 

Changes in the flow sheet are being made in the 
Minas de Cercapuquio Pb-Zn flotation mill. A sink- 
float section is being added, and production will soon 
reach 350 tpd. Capacity of the Huamachuco Pb-Zn 
mill has been increased to 250 tpd. 

Sacracancha-Galera will build a 70-ton Pb-Zn mill 
in the Morochocha district. The second 400-ton unit of 
the new 1200-ton flotation concentrator of the Com- 
pania Minera Atecha is in operation. 

AFRICA: In Morocco, Societe des Mines de Zellidja 
is going on with the flotation of oxidized zinc in the 
tailings from the 3000-ton lead-zinc mill. From heads 
running 3 pct zinc, a 25 pct concentrate is obtained 
with a recovery of 75 to 80 pct. This operation was 
begun in 1954 and more than 100,000 tons of concen- 
trate have been accumulated so far. A Waelz kiln plant 
is being put in operation to treat the concentrates at 
the rate of 300 tpd. 


Miscellaneous Commodities 


MERCURY: The new 100-tpd mercury flotation mill 
of the Mina La Marina at Huitzuco, Guerrero, Mexico, 
went into operation early in the year. The Nevada 
Mercury Corp. completed a modern 100-tpd flotation 
concentrator in early summer. This plant, 16 miles 
southeast of Lovelock, is the first flotation mill in 
Nevada for mercury ores. 


NICKEL: The 250-ton flotation mill of North Rankin 
Nickel Mines on the west shore of Hudson Bay will go 
into production early in 1957. The ore runs 3.3 pct 
nickel, 0.81 pct copper, and carries some platinum. 
New Manitoba Gold Mines is planning an 800-tpd flota- 
tion mill at Cat Lake for copper-nickel ore. A bulk 
flotation concentrate will be separated by flotation. 

Preliminary construction has started on a new $12.5 
million concentrator for International Nickel Co. of 
Canada on a site adjacent to the company’s Levack 
mine, five miles west of Sudbury. The new mill will 
go into operation in 1958 at a rated capacity of 6000 tpd 
and will produce both nickel and copper concentrates. 
The nickel concentrate will go to International Nickel’s 
Coniston smelter and the Copper concentrate will be 
treated at the Copper Cliff reduction plant. 


Nickel Rim, in the Sudbury district, plans an in- 
crease in mill capacity from 700 to 1000 tpd by the end 
of 1956 and to 1500 by summer 1957. Ore reserves are 
reported at 0.74 pct nickel and 0.32 pet copper. 

ASBESTOS: The Cassiar Asbestos Corp. in British 
Columbia is increasing milling rate to 750 tpd. Ameri- 
can Smelting & Refining Co.’s new 5000-tpd asbestos 
milling plant at Black Lake, the Lake Asbestos Co. of 
Quebec Ltd., is making steady progress towards com- 
pletion about June 1958. Rod milling and ball milling 
were tried in pilot plant runs, but conventional impact 
mills developed in the asbestos industry produced a 
higher utility value and were therefore adopted. 

PHOSPHATE: A discovery made a few years ago 
and brought to light this year is a very large low- 
grade phosphate deposit off the west coast of Baja 
California. This deposit may be marginal in today’s 
market, but it can be considered one of the largest 
potential sources of phosphate for the future. The 
property is largely controlled by Mexican interests, 
incorporated as Mina Fornos S.A. 

FLUORSPAR: Reynolds Metal Co. reportedly is 
building a 300-ton acid grade fluorspar mill at Eagle 
Pass, Texas, to treat ores from Mexican Mines in Coa- 
huila and San Luis Potosi. The A. Romo interests op- 
erating fluorspar mines and mills at Muzquiz, Coahuila, 
Mexico, increased the mill capacity from 200 to 400 tpd. 

The General Chemical Corp.’s 100-ton mill in Dem- 
ing, N. M., built in 1933, closed down after many years 
of continuous operation. 

MISCELLANEOUS: International Minerals & Chem- 
ical Corp. has installed a mica reclaiming plant near 
Greenville, Tennessee, to recover mica from a TVA 
lake. 

Several new small mills active in the Spruce Pine 
area of North Carolina to recover feldspar, mica, and 
rare earths. 

The Carolina Pyrophyllite Co. is constructing a mill 
in Granville County, near Stem, N. C., to produce 
pyrophyllite for the ceramics industry. The beneficia- 
tion plant will contain a roaster to make the iron 
amenable to magnetic separation. 

Industrial Minerals Co. at Kings Creek, S. C., is 
building a barite flotation mill. It will employ a vi- 
brating ball mill. 

Magnet Cove Barium Corp.’s new barium mill went 
into operation at Battle Mountain, Nev., early in the 
year, with capacity of 175 to 200 tpd. 

Quebec Lithium Corp., Canada’s first producer of 
lithia concentrates, is approaching full capacity rate 
of 1000 tpd. 

The increasing use of titanium as a strategic metal 
has led to wide interest in rutile, main source of the 
metal. Australia’s sandy beaches were of special im- 
portance in 1956. At Dunwick, North Stradbroke Is- 
land, a new separation plant will produce 12,000 tons 
rutile annually, operated by Titanium & Zirconium 
Industries Pty. Ltd. A new dredge supplies 110 Hum- 
phreys spirals, from which the heavy mineral is then 
separated and graded by high tension, roll-magnetic, 
and electrostatic equipment following the Florida 
practice. 

In Ceylon the government will develop large il- 
menite bearing deposits on the northeast coast. 
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Open Pit Mining 


The Eastern United States 


Edited and Compiled by John G. Hall, 
Plant Manager, Titanium Div., National Lead Co., Tahawus, N. Y. 


ANY millions of tons of raw materials are removed each year 

from open pit mines in the eastern U. S. These materials are 
used by industry to produce aluminum, asbestos, barite products, 
building stone, cement, crushed stone, copper, coal, dolomite, garnet, 
iron, limestone, mica, phosphate, phyrophyllite, titanium products, and 
wollastonite. Improvements in open pit mining techniques through 
the years have made open pit mining more and more attractive as 
compared to underground methods. Today ore deposits that formerly 
would have been mined underground have proven to yield more profit 
if mined by open pit methods. 

Ever-rising labor and material costs have made equipment capable 
of high-volume production and low-unit cost—and supplies render- 
ing low-unit costs—not only attractive to open pit operations, but 
essential to their economic existence. During the past year, the major 
advances have been in drilling and blasting operations, and the appli- 
cation of large capacity materials handling equipment. Mining men 
from the Great Lakes, Northeast, East Central, and Southeastern re- 
gions of our country tell in the following articles of the trends in 
open pit mining in their areas during 1956. 
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Trends and New Developments in Minnesota Mines 


by John Chisholm, General Supt., 
Oliver Mining Co., Hibbing, Minn. 


Importation of high quality iron ore from foreign 
sources in constantly increasing quantities in 1956, 
plus the accomplishment of producing high-grade 
taconite and jasper concentrates in volume during 
the same year, induced Lake Superior iron ore pro- 
ducers to look closely at their beneficiating and 
mining practices. 

Improving Quality of Lake Superior Open Pit Iron 
Ore: With the increased volume of higher quality 
iron ores coming into the United States market, a 
demand for better quality ores from Minnesota open 
pit mines was expressed immediately. The primary 
effect of this demand for ores containing less silica 
and more iron units was to direct attention to an 
improvement in beneficiating methods. However, 
the demand for higher quality material was aiso 
felt in the mines where greater selectivity of iron 
ores suitable for treatment by one or more methods 
of beneficiating was strongly emphasized. Lowering 
the average silica content and raising the iron con- 
tent became one of the primary objectives of most 
iron ore producing companies in the Lake Superior 
Ore District. Excluding the development of taconite, 
which continues to receive major attention from 
large iron ore producers, this effort to improve the 
quality of all iron ore shipped from this mining dis- 
trict became the most significant general trend of 
the year. 

Blasting with Ammonium Nitrate (Fertilizer 
Grade): In actual mining processes one of the more 
novel developments is the use of fertilizer grade 
ammonium nitrate as a blasting agent in place of 
other explosives commonly used in most Minnesota 
open pit mines. Furnished in bags in pelletized 
form, the size of 3/32-in. shot or a trifle smaller, 
this material when mixed with ordinary fuel oil in 
known proportion and detonated by conventional 
blasting methods produces very satisfactory results 
from a blasting standpoint. 


There are some disadvantages. It is extremely 
soluble in water and, therefore, must be protected 
from the elements and cannot be used in wet holes. 
Its effectiveness in the harder rock and taconite has 
yet to be determined. However, for a large propor- 
tion of the material in most Minnesota open pit 
mines requiring some blasting, it does a most 
creditable job. 

From an economic standpoint, the cost is approxi- 
mately one-half of normal explosive cost per ton of 
material broken. Whether some disadvantage not 
now apparent will become evident with continued 
use remains to be seen. 


Rotary Blast Hole Drilling: Rotary blast hole 
drilling is another development which is presently 
attracting a great deal of attention from the open 
pit iron mining industry. Developed for strip coal 
mines and limestone quarries in the North Central 
area of the U. S., these large drilling machines are 
performing satisfactorily in a number of open pit 
iron ore mines in the Lake Superior area. It is esti- 
mated that one such drill will replace several of the 
conventional blast hole drills currently in common 
use in the District. 

Bit life is a major problem with this type of drill. 
Its final success will depend largely on development 
of bits which will stand up satisfactorily under the 
varied drilling conditions encountered in this region. 
Rotary drill bit manufacturers are acutely aware 
of the problem and are conducting extensive tests 
to develop a product which will stand the severe 
drilling conditions to which such bits will be sub- 
jected. 


Heavy Duty Truck Haulage Tires: Well over 50 
pet of the iron ore produced from open pit mines in 
the Lake Superior District, plus the removal of rock 
and surface stripping connected therewith, is trans- 
ported in heavy duty haulage trucks. 


ROTARY DRILL BITS: New carbide insert rotary drill bit is shown at left and center. Right view shows worn insert rotary bit 


after drilling approximately 850 ft in medium hard taconite. 
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ROTARY DRILLS: Proved successful in many open pit operations, rotary type drill is replacing more and more older type machines. 


Joy Champion is shown. 


Tire life under year-round service has always 
been one of the major cost items for this method of 
transportation. For the past year or more, at least 
one of the major tire companies has had experi- 
mental trial tires in service in this area which were 
manufactured having perhaps 50 pct more tread 
rubber than had formerly been used on the best 
heavy duty tires produced to date. These tires are 
giving a tire life almost double the base 2500-hr 
period upon which standard heavy duty truck tires 


are adjusted in price. One trial set of these tires 
with one recapping has operated more than 6000 hr 
in one producer’s experience. Additional experience 
with such tires is necessary before the industry will 
accept them generally. Favorable comments on per- 
formance to date have been received from numerous 
sources. 

The four items mentioned above constitute the 
major trends and developments in open pit iron 
mining in the Lake Superior District during 1956. 


HEAVY DUTY TRUCK TIRES: Ordinary new 24 ply truck tire is shown at left, note tread depth. The 36 ply experimental heavy 
duty tire (right) has ¥2 in. deeper tread. More rubber on tread and additional plys may lower tire costs. 
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COAL STRIPPING: Modern rotary drill—large capacity trailer type haulage—electric shovel—represent combination capable of 


great flexibility and low production costs. 


{ 


Open Pit Mining in the Ohio Valley Region 


by J. Richard Lucas, In Charge Mining Engineering Div., 
Ohio State University, Columbus. 


A predominant proportion of the total mineral 
production in the Ohio Valley is mined by open pit 
methods. Among these are numerous limestone and 
dolomite open pits to supply the raw materials for 
nearby steel mills, cement plants, and agricultural 
uses. Coal strip mines which are among the largest 
in the country provide fuel for the gigantic electric 
utility industry, steel plants, and many other indus- 
tries in this heartland of American industry. Large 
quantities of gypsum, shale, and sandstone are also 
produced in this area to feed the raw material ap- 
petite of the construction and glass industries. All 
of these mineral raw materials are produced in the 
Ohio area by open pit mining techniques, and large 
tonnages of these bulk raw materials are consumed 
nearby because they are cheaply produced by high 
mechanized and efficient open pit methods. 

Fortunately, most of the mineral deposits lie con- 
veniently near the surface with sometimes little or 
no overburden to be removed. In the case of coal, 
however, much of the shallow seam coal has already 
been exhausted, and new supplies are available only 
at greater depths with correspondingly higher over- 
burdens. Because of this condition, greater stress is 
being placed on development and utilization of 
larger equipment which will economically permit 
removal of this higher cover. As a result of a vigor- 
ous machinery development program, it is now 
feasible to remove as much as 100 ft of rock over- 
burden for production from a 4-ft coal seam, and 
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the future indicates that this performance will be 
bettered. 

Operations in open pit mining are often similar 
to all pits, and the best approach to discussing the 
new developments and trends in this field is to 
consider each of the following pit operations indi- 
vidually: 

Drilling: The objectives of drilling in this area are 
twofold: to break the overburden and, secondly, to 
break the uncovered ore. In coal stripping the great- 
est drilling effort is given to the overburden, while 
in the dolomite and limestone pits most of the drill- 
ing effort is toward the ore. Where considerable 
drilling is done, the trend during the year has been 
toward rotary drilling. To promote this drilling 
method, some of the primary problems associated 
with rotary have been solved by substituting air for 
water, by mounting large rotary drills on wide 
caterpillar treads, and by mounting smaller drills 
on heavy trucks. 

Rotary drilling speeds in rock are about four to 
eight times greater than those experienced with 
churn drills. The trend is definitely toward larger 
diameter holes on greater spacing centers to reduce 
the number of feet of hole drilled overall. One 
manufacturer reports more than 60 pct of their re- 
cent sales of machines were for drilling holes larger 
than 10 in. diam. Sizes of rotary drills goes up to as 
high as 12% in. diam. 

A recent interesting drill development is a rotary 


drill with about a 90-ft high mast that eliminates 
the addition of tools for most overburden drilling. 
The drill stem is an auger which assists the air in 
clearing the cuttings from the hole. This seems to 
offer considerable future promise under certain 
difficult conditions. 

Another manufacturer has developed a vertical 
auger drill that will complete a 9-in. hole in sand- 
stone to 100 ft or more. Daily production of this 
machine is in the order of 600 ft per shift. 

There has long been a need for development of 
a horizontal drill using a rotary bit in operations 
where considerable overburden has to be removed. 
Reduction of drill hole footage and good firm ground 
for a drilling base have long been regarded as a 
considerable advantage io this type of drilling. At 
least one company has developed and is continually 
improving a commercial model using a rotary bit 
for horizontal drilling. This may receive more atten- 
tion in the near future from operators as they be- 
come more familiar with its performance. 

Blasting: There has been a considerable amount 
of new development in this area during the past 
year or two. This was initiated by the announce- 
ment of a new low explosive development, Akre- 
mite, that has proven to be a tremendous impetus 
to a whole new series of low explosive develop- 
ments. By far the greatest single advantage is the 
considerable cost reduction. This goes well with the 
necessity of lower drilling and shooting costs for 
those operators who have gone into higher over- 
burdens to prolong the life of their mines. Many 
companies are marketing low explosives similar to 
Akremite under the names of Nitro-Carbo-Nitrate, 
Unamite, and Methanite. They consist of only small 
variations of the following ingredients: 

90 pct ammonium nitrate 

5 pct carbonaceous material 

5 pet nitro-methane. 
Examples of the results expected are shown in an 
Ohio mine where the power ratio is about 7 cu yd 
per lb in over 70 ft of overburden with a 40-ft 
spacing. The speed of these explosives ranges from 
about 10,000 to 13,000 fps depending upon the mix- 
tures. 

This year has also shown a continued trend to a 
wider and more efficient use of Primacord type de- 
tonating fuses and MS delay blasting caps. With 
heavier overburden and more explosives per hole 
and per blast, the reduction of excessive vibrations, 
which result from heavy charge concentrations, 
have been receiving increased attention from both 
the operators and the public. The use of MS delays 
have also improved fragmentation. 

Loading: The outstanding trends in this area have 
been toward the development of larger capacity 
shovels to remove high overburdens which were 
once impossible to attack economically with existing 
equipment. An example of this development is a 
newly built 60 cu yd shovel that can handle over- 
burdens of over 100 ft. Even with this machine, the 
thought of the manufacturer and operator is to in- 
crease the bucket capacity after enough experience 
has been gained. Previous to this year, the largest 
operating shovels were around 45 cu yd, and it has 
been publicized that a shovel of 70 cu yd capacity 
is now being designed and will soon be built. Tre- 
mendous reserves are now being added and made 
available to mineable acreage as a result of these 
remarkable developments. The same trends have 
also manifested themselves in the development of 
larger and more maneuverable drag lines, but in the 


Fifty-yard shovel, once top size, has been surpassed already 
by 60-yd model now in operation—still larger units are 
planned. 


Highwall at Hanna Coal Co. Div. of Pittsburgh Consolidation 
shows overburden faced by strip mining operations. Strip-to- 
seam ratio continues to rise. 
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Ohio area most interest seems to be given to the 
large shovels for better overall operating results. 

Haulage: In the Ohio Valley area little depend- 
ence is placed upon rail haulage and rail equipment, 
but considerable stress, therefore, is placed upon 
truck haulage and its modifications. With the con- 
struction and maintenance of adequate, well drained 
haul roads, truck haulage is very competitive with 
other types of pit haulage especially on short hauls 
of a few miles from a rapidly changing working 
face. The inherent flexibility of truck haulage is its 
greatest asset—it permits mining selectively and 
from scattered working areas without serious diffi- 
culties. 

The trend in the higher production pits is towards 
larger truck capacities in excess of the present 50- 
ton maximum pay loads. In addition, many of these 
larger trucks are being reinforced and rebuilt to 
handle even greater than designed tonnages. Em- 
phasis, as might be expected in newly developed 
machinery, is on reduction of high maintenance 
costs by implementation of preventative mainte- 
nance programs. These programs are well worth the 
effort in highly mechanized pits. 

Operations Research: This is an area that is be- 
coming fundamentally more important, especially in 
those operations where competition and high costs 
may threaten even the existence of many pits. It 


has been a long accepted and proven fact that the 
amount of improvements and results from this pro- 
gram are almost directly proportional to the effort 
directed towards operations research provided every- 
thing else remains equal. 

Open pit mining seems a fruitful area for the 
implementation of such a program. The field of 
drilling alone offers excellent potential with primary 
consideration given to drill depths, drill spacing, 
drill machinery, and drill practice. Also the area 
of blasting offers excellent cost improvement pos- 
sibilities with special consideration given to explo- 
sive type, explosive strength, hole loading, detona- 
tion patterns, and explosive concentration. These 
are just a few of the areas that would benefit from 
an aggressive, well directed and planned operations 
research program. Increasing numbers of progres- 
sive operators are introducing such programs on a 
trial basis while others are giving more serious 
consideration to them. 

In this review of this year’s trends and develop- 
ments in the Ohio Valley Section special emphasis 
has been given to drilling, blasting, haulage, loading 
and operations research in open pit applications. 
Because of the competitive pressure on some of our 
mineral products, great strides of progress and de- 
velopments have been the result in these applica- 
tions. 


SIZE CHAMPION—AT THE MOMENT: Largest capacity shovel in the world—60 cu yd capacity—stripping overburden from 
coal seam with about 100-ft highwall. 
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by W. Julian Parton, Asst. to the President, 
The Crushed Stone Co., Easton, Pa. 


New high speed drills of various types are gradu- 
ally replacing the churn drills formerly used at 
most of the quarry operations. Both rotary and per- 
cussion types of drills are now in use. One of the 
newest improvements has been the development of 
a percussion mechanism which follows the bit into 
the hole. This development has resulted in doubling 
the penetration rate of the piston type drill formerly 
manufactured. The drill hole produced by the down- 
the-hole unit is perfectly round and straight and 
facilitates charging these holes with powder. The 
down-the-hole attachment also makes it possible to 
drill holes in excess of 150 ft and, therefore, does 
not have the depth restriction encountered with the 
original piston-type drill. Because of the advantages 
of the down-the-hole drill, many of the piston-type 
drills in service at various quarries are being con- 
verted to down-the-hole drills. Another important 
advantage of this development is that the down- 
the-hole drill is now available in a truck mounted 
unit which makes it possible to move the drill readily 
from one quarry to the other. By so doing, the full 
advantage of the high speed drilling rig can be 
exploited. 

Self-Propelled Drills: Another drilling develop- 
ment is that of self-propelled wagon drills capable 
of drilling up to 4%-in. diam holes. Sectional drill 
rod equipment has been developed in conjunction 
with this drill to make it possible to drill holes 
to depths of 50 to 75 ft. Drilling rates are high and 
the self-propelled feature makes it possible to move 
this type of drill from hole to hole with minimum 
difficulty. This type of high speed drilling equip- 
ment has found ready application on construction 
work of various kinds, particularly road construc- 
tion. Quarries which have converted to the use of 
smaller diameter holes report that they have been 
able to obtain better breakage because of the im- 
proved distribution of the powder. Where frag- 
mentation has been improved, less secondary blast- 
ing is required and loading and crusher capacity 
have been increased. By using the small diameter 
holes it is possible to minimize vibration and blast- 
ing complaints. Another advantage claimed for the 
use of this type of equipment is that the initial 
capital investment required is low. 

With the development of portable high speed 
drilling equipment, many contractors are now will- 
ing to do drilling work on a contract basis and there 
appears to be an increase in the amount of contract 
drilling done at various quarries. 

The most significant trend in blasting practice is 
the increased use of the new-type ammonium nitrate 
powders (Akremite and similar low cost powders). 
These ammonium nitrate powders are being used 
exclusively at certain quarries having dry holes and 
easier shooting materials. At other quarries a pro- 
cedure has been worked out which makes it possible 
to use the low cost powders in conjunction with 
standard grades of dynamite or blasting agents. Sev- 


Open Pit Mining in the Lehigh Valley Region 


DOWN-THE-HOLE: Percussion type machine is finding wide 
acceptance in open pits. Unit is attached directly to carbide 
tipped bit and follows bit down the hole. Machines are either 
crawler or truck mounted with power supply from diesel 
driven rotary type compressor to make unit independent of 
outside power source. 
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Manufacturing blasting agent at the hole by mixing fertilizer 
grade ammonium nitrate with 5 pct of fuel oil. 


eral problems were first encountered when the new 
type powders were first employed which, in certain 
cases, resulted in unsuccessful application. These 
powders are less sensitive than standard grades of 
dynamite and the proper placement of primer cart- 
ridges must be worked out to suit the conditions. 
The lack of water resistance of these powders must 


also be taken into consideration, and, unless the 
powders are adequately protected by special-type 
packaging, use of these powders must be restricted 
to dry holes or to the upper part (dry portion) of 
wet holes. Because of the less sensitive nature of 
this type powder, it was originally thought that it 
could be used only in larger diameter holes. How- 
ever, recent developments have shown that it can 
be used in smaller diameter holes by using it in 
conjunction with standard grades of dynamite and 
by the proper placement of primer cartridges. Pack- 
aging of these new-type ammonium nitrate powders 
is still in the state of change since attempts are still 
being made to make the cartridges as water resistant 
as possible. 

Blasting agents have also been developed which 
are less sensitive than standard grades of dynamite 
and, accordingly, can be shipped at lower freight 
rates. Also, less stringent restrictions are imposed 
on the use of these blasting agents. Substantial sav- 
ings are being obtained by operators who use these 
low cost powders properly. Little or no difficulty in 
fragmentation is reported by these operators. 

The only change noted in quarry transportation 
methods is the use of truck and trailer combinations 
where side dump truck or pans have been in use. 
By the use of the tandem units, operators have 
doubled the pay load capacity of their hauling units 
simply by adding a trailer pan behind the truck 
mounted pan. Doubling the capacity of the hauling 
units by the above procedure can be done very ad- 
vantageously at certain quarries where bin or feeder 
capacities are restricted, requiring the dumping 
of a small tonnage at one time. The general trend 
of increasing the capacity of hauling equipment is 
continuing where these larger capacity units can be 
used advantageously. Hauling units carrying loads 
up to 50 tons are now being used in certain cases. 


Tandem type heavy duty haulage unit offers increased capacity. 
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New Developments in the Southeast 


Open Pit Mining 


by R. C. Crumbaugh, Southeastern Manager, 
E. |. duPont Explosives Div., Birmingham 


There are numerous open pit mining operations 
in the Southeast—on both metallic and nonmetallic 
ores. However, the coal stripping operations are the 
ones that have shown the greatest advancement. 
Actually, the whole coal industry in the South has 
been kept alive primarily due to the developments 
that have made possible the mining of thin seams 
of coal with heavy overburdens on an economic 
basis competitive with that more easily mined in 
other fields. 

For years, the rule of thumb for removal of over- 
burden in coal stripping was 1 ft per 1 in. of coal. 
As a result of developments during the last few 
years, it is now feasible to remove an average of 
2 ft (and sometimes more, depending on the grade 
of coal) per 1 in. of coal uncovered. There are three 
factors responsible for this: 

1) Improved drilling equipment makes it pos- 


sible to drill large diameter holes at speeds even 
greater than the drilling of small diameter holes in 
the past. 

2) As a result of large diameter drilling, it is 
possible to utilize low velocity, less expensive ex- 
plosives that develop their full efficiency only in 
large diameter holes. 

3) To keep pace with the drilling and explosives 
developments, large and efficient draglines and 
shovels have been introduced in open pit mining. 

It is not uncommon for the larger stripping opera- 
tions to drill holes up to 9-in. diam and blast over- 
burdens up to 70 ft to recover high grade coal of 
only 20 to 30-in. thickness. Removal of overburden 
is made possible only by use of large shovels (up to 
30 yd) and large draglines (up to 20 yd) in conjunc- 
tion with improved drills and explosives developed 
for this particular type of mining. 


Large heavy duty trailer haulage units are in wide coal use. 
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Liquid oxygen explosive (LOX) being unloaded from truck. 


In most stripping operations, where the open pit 
mining is used, the overburden is cast on spoil banks 
without the use of hauling equipment. However, in 
some operations, where the most expensive shovels 
and draglines cannot be justified, modern hauling 
equipment has been introduced to take some of the 
burden from the digging equipment. In those in- 
stances, bulldozers and pans have been used by 
small operations very effectively. 

Summarizing: the coal industry in the South has 
not only been kept alive but coal tonnage is actually 
greater in certain areas as a result of new develop- 
ments in equipment and technique which are now 
used in open pit mining. 


Lower blasting costs with effective breakage has created 
wide acceptance for low cost, safe, and easily handled nitro- 
gen family blasting agents. 
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Stone Quarries 


by Nelson Severinghaus, Vice President, 
Consolidated Quarries Corp., Decatur, Ga. 


Within the past year there have been two medium 
sized plants built in Georgia. These crushing and 
screening plants are designed with centrally located 
control towers for a minimum of operating labor. 
They represent a long step forward towards auto- 
mation of crushed stone plants. 

In areas where suitable rock is available close to 
large sized road projects, portable plants designed 
especially for successful use in abrasive rocks have 
been furnishing increasing tonnages. 

Much of the aggregate of the Southwest comes 
from granites and gneisses. In these quarries prac- 
tically all of the drilling is now being done with 
percussion drills and carbide bits of 4% in. diam or 
less. This has resulted in better fragmentation with 
blasting and reduced overall costs as compared with 
large diameter holes. 


Quarrymaster drill is one of group that offer flexibility for 
various size holes, and this particular unit can be converted 
to down-the-hole operation. 
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Trends in Iron Mining—Northeastern Region 


by F. J. West, Foreman—Mining and Stripping, 
Jones & Laughlin Steel Corp., Star Lake, N. Y. 


Jones & Laughlin Steel Corp.’s Benson Mines pit 
is approximately 2 miles long and 700 to 1400 ft 
wide. Working faces are 50 ft high. There are two 
types of ore, magnetite and martite. The magnetite 
ore is a much better breaking ore than the martite, 
which is somewhat friable and tends to come out in 
large blocks. 

Most of the primary drilling to date has been done 
with Bucyrus Erie 42T churn drills, using a 9%-in. 
hole on a pattern of 20-ft burden on the toe and 
24-ft spacing. Average footage per churn drill shift 
is 33 ft, and average footage per bit sharpening is 
10% ft. Production per churn drill shift is 1285 
drilled tons. 

A Joy 60BH Super Heavyweight Champion rotary 
drill is now under test. For 6300 ft of drilling the 
average shift has been 114.7 ft and bit life using 
Hughes Tricone W7R Aerobits has been 589 ft. 

The 60BH drills a 9%-in. hole which allows the 
powder load of 9-in. cans to be supplemented with 
Pelletol. This has allowed an increase in the drill- 
ing pattern to 24x30 ft in the better breaking mag- 
netite ore with little appreciable change in the size 
of the broken ore. On this pattern, production per 
rotary drill shift is 6700 drilled tons. In the martite 
ore the drill pattern used is 20x24 ft. Fragmentation 
is poor although no worse than the churn drills 
provided. 

The Champion is a cumbersome machine. The 
mast is 58 ft high which makes it rather top heavy. 
It appears that it will not be of too much use on 
the rough topography of first cuts where to date the 
mast has cracked three times while moving. Remov- 
ing the top 16-ft section of the mast may alleviate 
this situation. This would leave only a 42-ft mast 
which would cut down on the top-heaviness. With 
a 25-ft and a 10-ft steel together as the stem and 
a 30-ft rod in the side rack it will be possible to 
drill holes to as great as 60-ft depth with only one 
steel change. 

Also under test is a Gardner-Denver DH143 per- 
cussion drill. It is an airtrac machine running off 
a 900-cfm rotary compressor. It will drill up to a 
5 in. hole on any desired angle. 

To date it has been used chiefly in an old area 
of the Pit along the side. The burden in this area 
was excessive for churn drills so angle holes were 
drilled on a pattern of 25-ft burden and 10-ft 
spacing. The resulting shot gave good fragmenta- 
tion and an excellent face. Unfortunately the area 
was badly fractured and sand seams and broken up 
areas of 2 to 3-ft thickness were often encountered. 
This led to repeated caving of the holes from the 
under side which considerably slowed drilling prog- 
ress. Footage per shift was rather poor here but 
what little experience this drill had on production 
faces indicates a potential of 160 to 170 ft per shift. 
A pattern of 16x18 ft has been found to work quite 
well, giving this drill a probable production of 
3925 drilled tons per shift. The better powder dis- 
tribution afforded by small holes raised the loading 


factor to 3.5 tons per lb from the 2.4 tons per Ib 
used on churn drill and rotary drill shots. 

Rifling of the bit has been a problem and is par- 
tially responsible for the poor bit life, which is 350 
ft. An X-bit is under test which we hope will 
eliminate this. 

A Joy Challenger percussion drill mounted on a 
tractor has also been in use to trim permanent 
benches and fill in as a production drill. The Chal- 
lenger was originally run off a 600-cfm piston com- 
pressor but this air supply was not adequate and a 
900-cfm rotary compressor is now in use. The 4-in. 
holes are drilled on a 13x15-ft pattern. Footage per 
shift is 160 to 170 ft and bit life averages 670 ft. 
Production per shift is 2550 drilled tons. The Chal- 
lenger does a very good job of bench trimming, 
leaving a straighter and cleaner face than churn 
drills, while outproducing them 2 to 1. 

The rotary drill appears to be a definite success, 
especially in the better breaking magnetic ore, where 
it out-produces churn drills 4 or 5 to 1 while giving 
satisfactory fragmentation. 

The Gardner-Denver has proved its worth as a 
clean-up drill. On production faces it also will out- 
produce a churn drill by 3 to 1, while giving much 
better fragmentation, especially in the blocky mar- 
tite ore. Its one great disadvantage is the lack of 
shelter for the men during the winter season. 


Churn drills, long a typical port of the open pit skyline, are 
rapidly being replaced by rotary and percussion drills utiliz- 
ing large volumes of air to sweep cuttings from the hole. 


FEBRUARY 1957, MINING ENGINEERING—251 


/ 
4 
a 
a 


Down-the-hole drills, rotaries, and specialized percussion 
drills of various types play larger role in open pit blasting. 
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Trends in Open Pit 


VER the past decade the truck haul pit has pro- 
vided economy and flexibility and the means 
for low cost expansion of open pit production of 
minerals. Without flexibility and economy to make 
smaller pit operations possible, offered by the com- 
bination of shovels and trucks, one can question 
where and at what cost certain minerals would have 
been produced. 

Drilling: Following an earlier shift to larger and 
larger blast holes, a second trend is now in progress: 
to use of smaller, faster hitting drills, used for 
smaller size holes. Problems here relate to relative 
economics of more holes to place the same amount 
of explosives vs fewer big holes. Answers depend on 
size of overall operation in some pits, and on de- 
gree of mining selectivity in others. No clear ad- 
vantage shows up as yet—but the operator today 
has available a far greater assortment of tools than 
he did a decade ago. It is his job to pick the best 
ones. 

Blasting: Drilling and blasting go hand in hand— 
with smaller holes one must have better loading or 
different explosives. In the past two years, high 
interest has developed in less costly nitrogen family 
explosives. Labels for these explosives vary: do-it- 
yourself, fertilizer-type, low-cost—but terms are 
more appreciative than critical. Anything that saves 
money is popular. These explosives are not the uni- 
versal answer, in fact some critics do not see advan- 


Still the workhorse of the industry, the 
churn drill is meeting steep competi- 
tion from newer types. Rock hardness 
and character is often determining 
factor in drill suitability. Another fac- 
tor is optimum blast hole diameter— 
dependent upon the required charge 
to be carried. 
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Equipment Design 


tages except in special instances. Wet holes may be 
a problem—opinions differ as to explosive power 
available—loading may be better or worse than 
earlier materials. In any event here is another cost 
cutting device available to some operators. 

Loading: Here the story is usually larger and faster 
swinging machines. Changes as yet are not dramatic. 
One basic change in loading technique may be ini- 
tiated in the coming year. Shovels look much as they 
have. But, operators are usually swinging a bigger 
bucket, and often on a newer machine whose im- 
provements are out of sight. 

Haulage: Conveyor beits proved the answer on a 
few long stability or large tonnage jobs—usually 
reliance is on ever larger size trucks. Problems of 
tire wear are being met by tread redesign, but better 
housekeeping, especially as to road surface, is still 
best insurance against excessive rubber bills. Main- 
tenance is getting close attention, and truck trans- 
missions of the automatic type are as much a fixture 
as they are in passenger cars. 

Auxiliary Equipment: Better utilization of high 
capital cost equipment is goal of operators who pro- 
vide plenty of auxiliary cleanup and loading units. 
Front-end loaders, graders, pusher tractors, and 
fleets of small vehicles for communication and serv- 
ice all find a role in keeping big shovels and big 
trucks moving with full payload as many hours a 
day as possible. 


One trend still holds for loading and 
haulage—bigger and bigger. The 15 
to 35-ton range is still the most 
standard for trucks, but recent sales 
have tended to be at top end of size 
range rather than in smaller units. 
Still larger trucks, 50 or 60-ton capa- 
city, are becoming more common. 
Shovels and draglines continue to 
grow and grow. 


Drop-ball crane is carrying the secondary breakage load at 
several pits. Idea started with quarry operators. 
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COAL 


A Review of Changing 
Market Patterns for Solid Fuels 


by George A. Lamb 


MONG the main interesting developments in the 
coal market have been the changes that have 
taken place between the consumer groups. Important 
signs of these changes began to appear many years 
ago, but in a modest way, and were apparent only 
to the few fuel experts making broad statistical de- 
terminations. It is doubtful, however, that any of 
these experts appreciated the significance of their 
early findings, and perhaps none had the imagina- 
tion to consider how extensive these changes might 
be eventually with respect to solid fuels sales and 
distribution. (Reference here will be principally to 
bituminous coal.) 


Railroad Fuel 

Major changes in coal use did become pronounced 
after World War II, and it did not take an expert to 
see what was taking place and how serious the im- 
pact was likely to be. First, was the case of the 
steam and diesel locomotives. The railroads had 
been considered the best coal customers; they were 
steady and large purchasers and usually paid a 
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better price than most others. Railroad fuel pro- 
vided the basic mine realization and it often was the 
source for operating cash during general market 
slumps. It was the outlet for 20 pct of the bitum- 
inous coal production, as much as 110 million tons 
in 1946. 

The diesel locomotive was having its trial runs 
about the time the 1929 depression appeared. It was 
introduced gradually but began to demonstrate its 
potential by the end of the 1930’s when 639 diesel 
units were in service, the great majority of which 
were switchers. Yet, this number seemed insignifi- 
cant compared to the 40,000 steamers in operation, 
and the railroad men still considered the diesel as 
an experiment with a limited potential. This com- 
forted the coal operator who also was fortified by 
his thinking that the railroads could not afford to 
hurt the mining industry, the source of their major 
traffic. 

Whatever the belief in the late thirties, the diesel 
locomotive came in with a rush once World War II 
restraining effects upon civilian activities were dis- 


sipated. Within ten years, the diesel had supplanted 
the steamer—and displaced a 100-million ton coal 
market in the process. It was a revolutionary change 
in fuel use—the most rapid one of magnitude that 
has taken place. 


Coal for Heating Declines 

Where railroad fuel provided the basic mine real- 
ization, it was the coal sized for the retail market 
that offered prospects for a profit. The retailers 
bought about as much tonnage as the railroads for 
a number of years through World War II. They 
were willing to pay a premium on a prepared coal 
that would prove attractive to the householder and 
other space heaters. The retail market was seasonal 
and it fluctuated annually depending upon weather 
and business conditions, but it always provided the 
opportunity to sell part of the production above the 
cost of mining. 

Oil and gas crept into the heating and steam 
markets at first more by necessity than design and 
without causing much alarm. Requirements for 
gasoline mounted steadily and its refining resulted 
in additional products including heavy and light oils 
that needed a market. Motor vehicle registration 
totalled 1 million for the first time in 1913, just prior 
to World War I, but reached 6 million in 1918, and 
27 million in 1929, and was to increase further al- 
though more gradually. Following the motor vehicle 
were rapid developments in the aircraft and other 
gasoline mechanisms. Gasoline consumption in- 
creased five times between 1918 and 1929, and then 
took on a slower but constant growth. Part of the 
refinery output—kerosene and certain light oils— 
coming with the gasoline production, had a ready 
outlet for use in cookers, room heaters, and miscel- 
laneous purposes, but it was a limited market. Vol- 
ume sales of light heating oils were needed and 
these were promoted through the development of 
the automatic oil burners for central home heating. 
These burners numbered only 12,500 in 1921, but 
‘increased to 424,000 in 1929 and to over 2 million 
by World War II. They total 8 million today. Along 
with the domestic units were developments in com- 
mercial and industrial burners for burning both 
light and heavy oils. In 1955, 340 million barrels of 
light oil and 79 million barrels of heavy oil were 
sold for heating, 83 pct in fuel markets where coal 
competes. 

Increased drilling for crude to satisfy refining 
needs resulted in great discoveries of natural gas. 
The gas was largely wasted at the wells until the 
long-distance pipeline was developed, and then it 
was made available country-wide. Marketed pro- 
duction of natural gas has expanded every year 
since it has been of consequence, and it more than 
doubled between 1946 and 1955, being 9.3 trillion 
c.f. in the latter year. One-third of the natural gas 
is sold in coal markets, the larger part used for 
domestic and commercial purposes. In the past, 
off-peak or dump gas sold at relatively low prices 
has been a disturbing factor in the industrial fuel 
market both by displacing competitors seasonally 
and disrupting their prices generally. The adverse 
effects of dump gas have lessened, remaining in a 
few areas, because: a) gas now costs more to pro- 
duce and distribute, promoting storage of off-peak 
loads so that sales of this fuel can be confined more 
to the higher priced outlets; and b) the higher 
priced outlets can take all the gas moved by a pipe- 
line once that pipeline has been in an area for a 
period of time. 


Growth of oil and natural gas in the heating 
market has hit hard at both anthracite and bitum- 
inous coal. Anthracite, mainly a heating fuel, sold 
only 24 million tons in the United States in 1955, 
compared to 54 million tons in 1946. Bituminous 
deliveries to retailers were 54 million tons in 1955, 
slightly over half of the 1946 figure of 101 million 
tons. Thus, in the 1946 to 1955 period, coal not only 
was unable to gain sales in a growing heating 
market but lost heavily among the retail customers 
it had served. 

What about coal’s loss as a heating as well as a 
railroad fuel? There are several answers as to which 
economic progress is as good as any. Heating cus- 
tomers wanted conveniences and they had the money 
to pay for them. Technological advances provided 
automatic furnaces and oils and gas were the fuels 
wanted and they could be supplied in abundance. 
In the same sense, the railroads were impressed by 
the economies attributed to the diesel and believed 
it to their advantage to replace their motive power 
with an oil burning locomotive, although a huge 
investment was required. 


Electric Utilities Grow 

Coal since 1946 is on the plus side if you take the 
remaining major use groups. Tonnage for the steel 
and coke industries tends to increase although at 
a gradual rate. Coal requirements for manufactur- 
ing have decreased, especially in relation to the 
growth of industrial production. Small companies, 
many of which have plants in congested areas, have 
switched from coal to oil or gas. Part of the tonnage 
decline in manufacturing, however, is not a loss 
since it represents cases where company coal gen- 
erating power plants have been closed because elec- 
tricity can be purchased from coal-generated utilities 
more cheaply. Coal may not have done too badly 
with the manufacturers, all things taken into account. 
Electric utilities, on the other hand, have more than 
doubled their coal requirements since 1946 in spite 
of great strides in generating efficiency. 

The electric utility market was one where inter- 
fuel competition was at its strongest during the past 
decade. Modern utility plants are designed to burn 
almost any kind of coal, and in addition, many are 
equipped to use oil and gas as well as solid fuels. 
What the utilities want is heat units—Btu’s—and 
coal and oil and gas set out to get as much of this 
business as they could by quoting the lowest price. 
Cut-rate quotations made periodically on imported 
residual oil and an off-peak gas made the delivered 
prices to the utilities vary as much as 50 pct over 
the 10-year period. During the past year there has 
been more stability in the utility market because 
residual oil prices have strengthened due to the 
world demand for this fuel, and less off-peak gas 
has been available. Coal presently offers, with few 
exceptions, a price advantage to the utilities in the 
areas it ordinarily serves, and it has a reasonable 
chance to hold this advantage in the future. 

Electric power has and will have a rapidly ex- 
panding market. It has effectively competed with 
oil and gas for uses like cooking, water heating, and 
certain industrial processing, and it now is branch- 
ing into space heating and additional industrial uses. 
Coal as the major raw material for power genera- 
tion can look to increasing utility sales and, by get- 
ting them, it indirectly will be recapturing business 
it lost to oil and gas in the past. Economic progress 
seems to be leaning more towards coal, at least for 
a time. 
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Exports Increase 


In 1955, the U. S. exported 51 million tons of 
bituminous coal as follows: 


Million Tons 
Canada and other N. A. 17 
South America 1 
Europe 29 
Asia and other 4 


Total 51 


Anthracite exports amounted to 3.2 million tons, 
of which 2.5 million tons went to Canada. The latter 
country took most of the coke exports which aggre- 
gated only about 400,000 tons. 

Prior to World War II bituminous exports con- 
sisted primarily of shipments to Canada with a small 
scattering of tonnage elsewhere, largely to South 
America. Canada still remains a good customer 
although its purchases have had a decline in recent 
years. 

Shipments to Europe have fluctuated widely since 
1946. Immediately after World War II, European 
exports, promoted through government aid, increased 
rapidly, reaching a record of 37 million tons in 1947. 
They were less than one million tons by 1950 but 
rebounded to 28 million tons in 1951 as defense 
programs prompted by the Korean War were under- 
way. European exports again were on the decline 
after the Korean activity until a new development 
began to take shape late in 1954 when European 
economies were moving towards peak business 
levels. Europe, depending mostly upon its own coal 
for fuel, found that its mines had about hit their 
peak output. With industry booming and fuel needs 
expanding, it reached to America for coal and to the 
Middle East and Latin America for oil to supple- 
ment its fuel supply. Most of the coal taken from 
America is of high grade coking quality required in 
steel making. Those engaged in exporting feel that 
the European market has become an established 


commercial outlet and one that will continue to 
take a sizeable and perhaps an increasing volume of 
tonnage. To further promote this and other foreign 
markets, a group of coal and railroad executives, 
along with President Lewis of the Miners’ Union, 
organized the American Coal Shipping Inc. last 
May for the purpose of improving the ocean trans- 
portation of coal. An objective of this company is 
to lower ocean freight rates which, during busy 
shipping periods in the past, represented over half 
of the delivered price on coal f.o.b. European parts. 


Coal’s Appearance Changes 

Currently, the bituminous coal industry is stronger 
than it was a few years back, and it looks to further 
though gradual expansion in the years ahead. Its 
vulnerable markets are largely liquidated and its 
remaining markets consist of sales to growth indus- 
tries. Higher costs will make oil and gas less com- 
petitive for uses where coal can serve as a raw 
energy. However, the liquidation in the railroad and 
retail markets, anc the intensive competition of oil 
and gas for industrial uses—which took place in the 
past 10 years—caused alteration in the production 
as well as the distribution of bituminous. 

During the postwar years, 1946 to 1948, bituminous 
coal like other fuels enjoyed prosperity. However, 
after 1948 and until 1955, when the economy was 
expanding and other fuels were increasing their 
sales, coal was on the decline and encountering the 
hardships that accompany continual market shrink- 
age. Employment was cut by one half and capacity 
was further reduced through the permanent closing 
of hundreds of mines. By 1954, the bituminous 
industry operated at a loss, many companies ceased 
operations and others were in financial difficulty. 

Decline resulted in dislocations as between the 
producing fields. An older field like Central Penn- 
sylvania, with comparatively high costs, had a rela- 
tively larger decline than did fields where costs 
could be lowered. Some of the far western fields, 
that had depended upon railroads and retailers for 
most of their realization, were nearly removed from 
operating activity. West Kentucky and Ohio with 


United States Consumption and Exports of Bituminous Coal 


(Million Tons) 


1946 1947 1948 


1949 1953 


Railroads, Class | 110 109 95 
Retail Deliveries 101 99 90 


68 
90 


Total (1 plus 2) 211 208 185 

Pct Grand Total 38.9 33.9 32.6 
Electric Utilities 69 86 % 
Steel and Coke 92 115 117 
Industrial and Other 129 137 122 


158 
33.5 
81 
99 

108 


Total (3, 4 & 5) 290 337 335 

Pct Grand Total 53.5 54.9 59.3 
Total U. S. Consumption (1-5) 500 546 520 
Exports to Canada 22 26 26 
Exports Overseas 19 43 20 


287 
60.7 

446 
16 
12 


Total Exports (7 & 8) 41 69 46 
Pct Grand Total 7.6 11.2 8.1 
GRAND TOTAL 542 615 566 


28 
5.9 
473 


SOURCE: U. S. Bureau of Mines (Figures may not add to total because of rounding). 
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195+ 1955 
, 87 77 68 61 53 54 
| 148 131 106 89 70 69 
3 30.8 24.8 22.8 19.3 178 1446 
2 r 88 102 103 112 115 140 
5 112 121 104 19 90 113 
é . 107 115 105 106 88 101 
307 338 312 338 293 354 
6 63.9 64.4 67.0 73.3 74.4 74.6 
| ae 7. 454 469 419 427 363 423 
; 8. 23 23 21 20 16 17 
: 2 34 27 14 15 34 
; 25 57 48 34 31 51 
10 53 10.8 10.2 7.3 79 10.8 
480 526 466 461 394 475 


Jones & Laughlin Steel Corp.’s $1.5 million research laboratory is reported to have the most modern equipment available for 
handling steel research problems. All phases of steelmaking are investigated. 


the lower costs improved their positions. The large 
Southern Appalachian fields bettered their propor- 
tions in the national tonnage in years when overseas 
exports were large. Interesting to note is that mine 
productivity increased 70 pct during these years of 
market decline, partly due to the operators’ con- 
tinual search for improved efficiency and partly due 
to the closing of the less efficient mines. 

As to the transportation of coal, the railroads lost 
while the highways and rivers gained relatively. 
There was an increase in the long distance trans- 
mission of coal-generated electric power, and the 
introduction of a pipeline for moving coal to market. 
Coal’s high shipping cost is a major disadvantage 
in its competition with oil and gas, which have cheap 
transportation. Spurring coal forward to search for 
lower cost transportation was that the railroads 
made five general advances in coal freight rates dur- 
ing the period of the market shrinkage and, at the 
same time, were short in car supply in certain areas. 

Impact of the market decline reflected in a coal 
price level that was shaky—steadily dropping as 
other prices soared in an inflationary spiral. The 
first mine price increase announced after 1948 which 
held became effective in September 1955. Between 
1948 and the spring of 1955, price lists in many 
areas were reduced at least 10 pct, and the mine 
realization was lowered more because of the ton- 
nage loss in the higher priced railroad fuel and 
prepared sizes for retail sales. Moreover, an addi- 
tion was made to the heat value of a ton through 
advanced preparation, equivalent to a price reduc- 
tion on steam coal and, since freight rates are on 
a per ton basis, a saving in transportation cost for 
Btu’s shipped. While prices were declining, there 
were three general wage advances, and mine supply 
costs increased 50 pct. In the circumstances, con- 
sidering competition and loss of sales, declining 
prices, increasing freight rates and mining costs, it 
was remarkable for the bituminous industry to sur- 
vive as a private enterprise business, much less to 
appear with the vigor it has today. 


The bituminous coal companies survived by im- 
proving operating efficiency, reducing and eventu- 
ally erasing profits, by spending liquid reserves, 
and finally by running on a cash basis or at a loss 
as figured by complete accounting. It was fortunate 
for the industry that market improvement came 
when it did in 1955 because financial exhaustion was 
then being approached. This experience, while re- 
lated to a series of events, demonstrated more than 
ever the consequences of an unstable price structure. 

Coal prices have been featured for their lack of 
stability just as the coal industry has been known 
for its absence of profits. These conditions started 
when it took little capital to get into mining but 
they remained to plague the industry after mining 
became a business requiring a large investment. 
Today, it may take $10 or more per ton of annual 
capacity in particular areas to build a modern deep 
mine, and the mine may need sales up to 2 million 
tons per year to support the venture financially. A 
company has to be substantial to start such a mine— 
a reason for mergers—and it has to be profitable to 
attract capital to supplement its own resources in 
accumulating the total funds needed to finish the 
mine’s development. Considering that mine capacity 
was reduced substantially during the liquidation of 
the early fifties, that many of the present mines are 
now nearly exhausted and will need replacement, 
and that additional capacity will be required for 
market growth, coal will have to attract upward of 
$1 billion in the 5 to 10 years ahead. This cannot 
be done with an unstable price structure that offers 
limited, if any, opportunity for profit. Coal has to 
develop a more practical price structure, and this 
important market change will have to be established 
soon. 

Bituminous coal made general price increases fol- 
lowing the wage advances effective in September 
1955, and in April and October 1956. The first two 
of these price increases were maintained generally, 
and the third—recently made—is expected to hold, 
all of which indicate a start towards stability. These 
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increases, in terms of the greater heat units pres- 
ently shipped to the consumer, will bring the price 
on steam coal only to about where it was in 1948. 
In comparison, other fuels have had price increases 
—some sizeable, and the general price level has 
jumped 18 pct. 

Another important market change of the last 
decade is the tendency for coal purchasers to be- 
come fewer in number. Seventy of the largest coal 
customers now buy over half of the commercial ton- 
nage. These customers use coal as a raw material 
for the making of energy and additional products. 
Coal is being used more and more as a raw rather 
than as an ultimate product, and its conversion is 
in the large utility, coke and chemical plants. These 
larger customers must be assured of a coal supply 
over a distant period which leads to long term con- 
tracts, a basis for the effective planning of mine 
production. Moreover, these customers utilize their 


plants throughout the year, resulting in a steady 
coal burn which has removed much of the seasonai 
slump that used to characterize coal shipments. Using 
coal capacity more fully will provide cost savings 
beneficial to the customer and producer alike. 
Finally, the fewer and larger mining and consumer 
units, together with a steady flow of tonnage, gives 
the setting for transportation economies, such as 
might be realized through train-load freight rates 
and pipeline movement. 

The bituminous coal industry little resembles its 
appearance of 10 years ago. Its market has a dif- 
ferent pattern and further change can be expected 
as it starts towards a new growth. And to supply 
this changing market, production has been revamped 
and it will have further developments with the 
appearance of new mechanization and techniques. 
Capital needs will be great, which will place the 
emphasis on orderly selling and stabilized prices. 


Safety Campaign Reduces Ground Fall Accidents 


URING 1956 results of the international safety 

campaign held in 1955 became available—a 29 
pet reduction in deaths and injuries due to ground 
falls in mines! This was the impressive record of 
the 250 mines participating in the campaign spon- 
sored by the Mining Section of the National Safety 
Council. 

The goal was a 50 pct reduction of the 1954 fre- 
quency rate for injuries from falls of ground. Mines 
achieving this record and those operating during the 
campaign year without a chargeable injury from a 
fall of ground qualified for the National Safety 
Council’s Certificate of Achievement. It was further 
required that a minimum of four safety activities 
be directed against this hazard. One hundred 
twenty-two mines surpassed the target or main- 
tained a perfect record. Certificates of Commenda- 
tion were presented to approximately 1000 super- 
visors who led their men through the year without 
a single chargeable injury. 

Three out of four participating mines made prog- 
ress against ground falls, although some did not 
reduce their frequency enough to qualify for an 
award. 

As compared with past experience an estimated 
260 injuries, including about 15 permanent dis- 
abilities and fatalities, were prevented by companies 
taking part. Some mines reported that the interest 
in safety aroused by the campaign lowered the 
number of injuries from other sources. 

American mines as a group attained an average 
reduction of 30 pct from their base rate. Participat- 
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ing mines in the eastern U. S. showed marked im- 
provement, averaging 46 pct. A 36 pct improve- 
ment was achieved by mines in the southwest— 
Arizona, New Mexico, Texas, and Colorado. 

Canadian mines reduced ground fall accidents 24 
pet. Nine mines in British Columbia achieved the 
largest average decrease—56 pct. 

Four mines in South Africa, Cuba, Cyprus, and 
the Philippine Islands averaged 43 pct improvement. 


Frequency Rates in 1955 Compared with Base Rates by Mining Areas 


Reduction, 
Mining Areas Pet 


All mines 
U. S. mines 
Lake Superior 
Michigan, Minnesota, Wisconsin 
Southwest 
Arizona, New Mexico, Texas, Colorado 
Northwest 
Washington, Nevada, Utah, Idaho, California, 
Montana, South Dakota 
Midwest 
Oklahoma, Missouri, Tennessee, Illinois 


& & 88 


tern 
New York, Pennsylvania, Ohio, Virginia, New 
Jersey, and others 
Canadian mines 
British Columbia 
Ontario 
Quebec 
Other provinces 
Foreign mines 


& 


* Average rates of mines reporting for two or more years prior 
1955. 


Industry Research 


And Development 


For Bituminous Coal 


by Harold J. Rose and James R. Garvey 


NITED States production of coal of all ranks 
has an annual value of about $2.5 billion at the 
mines. At the points of consumption, this coal, 
including the coke and other products obtained by 
carbonizing part of it, is valued at approximately 
$5 billion per year. 

If, as many experts predict, the demand for coal 
rises to 600 million tons annually by 1960, the addi- 
tional capital investment required for new plants 
to enable the additional tonnage and provide re- 
placement of depleted facilities will exceed $2 bil- 
lion. Additional huge sums will be invested in plant 
facilities to transport and utilize the additional pro- 
duction. 

The future picture of the coal industry is painted 
in even more glowing colors by many. Their opti- 
mism appears to be substantiated by the influx of 
new money into the industry. A recent McGraw-Hill 
publication’ reports “By the end of April of this 
year (1956) ....a big aggressive investment com- 
pany had put at least $16.5 million into half a dozen 
of the better coal companies. Firms such as this now 
see a real opportunity for a price appreciation in 
coal investments.” 

Major research expenditures are needed to insure 
the efficient and economical production and use of 


HAROLD J. ROSE is Vice President and Director of Research, 
and JAMES R. GARVEY is Assistant Director of Research, Bitumi- 
nous Coal Research Inc., Pittsburgh. 


the coal resulting from the predicted expansion. It 
is widely recognized that a greatly expanded pro- 
gram of coal research and development is essential 
to the security and continued prosperity of the na- 
tion. In 1952 the President’s Materials Policy Com- 
mission in the “Paley Report” stated that “Though 
the promise is great for major improvements in the 
use of the nation’s rich coal reserves,” several steps 
must be taken to bring this about, including “much 
greater effort to advance the technology of coal 
production, transportation, and use.”” The Commis- 
sion recommended the cooperative “formulation of a 
strong program to advance coal technology to be 
carried out by a combination of private and public 
effort.” In the Commission’s opinion, a “positive ap- 
proach to putting the nation’s coal resources more 
fully to work through aggressive improvements in 
production and use is the only pattern that can be 
followed in light of the expansion of the economy 
that will have to be sustained.” We agree with 
these conclusions, and further believe that the prob- 
lems are such that participation by government, 
universtities, and industry research agencies are 
necessary. 
Current Coal Research 

It is virtually impossible to obtain complete figures 

on the amount of money being spent each year for 


coal research. Many coal companies as well as many 
coal users do not maintain separate research ex- 
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penditure records. In addition, some companies, to 
protect their competitive position, are reluctant to 
release data concerning research expenditures. 

However, a joint survey of current research on 
bituminous coal was made this year by the U. S. 
Bureau of Mines in cooperation with Bituminous 
Coal Research Inc. Confidential information on re- 
search expenditures, projects, and professional man- 
power was obtained by the interview method. A 
published summary’ includes the following infor- 
mation on sources of research and development 
funds: 


Sources of Funds for Bituminous Coal Research 


Commercial Coal Producers $ 2,452,284 
Captive Coal Producers 1,206,888 
Equipment Manufacturers 3,220,810 
Other Industrial 4,954,954 
Total Industry Funds, annually 11,834,936 

Federal, State, University, 
and unidentified funds 5,547,464 
$17,382,400 


Total, All Sources 


The above are minimum figures, since eight of the 
organizations contacted did not supply data, and 
some may have been overlooked. However, these 
figures are the most recent and reliable that are 
available. 

Accurate data as to where and on what type of 
problems the industry is concentrating its research 
expenditures are not available. However, it can be 
concluded from the USBM-BCR survey that the 
coal industry is participating in projects which com- 
prise 85.7 pct of the total amount being spent. Re- 
search projects cover mining, preparation, storage, 
transportation, combustion, coke and coal chemicals, 
gasification, and hydrogenation. The industry does 
not, so far as can be determined, participate in re- 
search projects covering coal resources and the phys- 
ical and chemical properties of coal, which cate- 
gories account for 14.3 pct of the total annual re- 
search expenditures. 

Some comment on what constitutes the aforemen- 
tioned research categories in which the industry is 
participating would be appropriate. 

Mining research accounted for $3,038,700 of the 
total, or 17.5 pet. As would be expected, over half 
of this was devoted to continuous mining and meth- 
ods and machines and associated problems. Other 
projects included transportation, roof control, safety 
equipment, acid drainage, and drills. 

Preparation research accounted for $606,400 of the 
total, or 3.4 pct. The major portion of this was evenly 
divided between fine coal cleaning and fine coal 
drying. 

Storage and transportation research accounted for 
$97,900, or 0.6 pct of the total. It is significant that 
one of the major cost items connected with delivered 
coal received such limited research attention. Every- 
one its talking about the problem, but so far as can 
be determined industry is doing little about it. 

Combustion research accounted for $1,121,800, or 
6.4 pct of the total. This money was spread over the 
various combustion markets from residential to 
utility. Of the more than 420 million tons of coal 
produced during 1955, slightly less than 70 pct was 
sold in markets requiring conversion of the energy 
to heat by combustion. Earlier we pointed out that 
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the bituminous coal produced last year had a market 
of about $5 billion. While it may not be entirely 
accurate to assume that the market value of the coal 
which went to combustion markets was 70 pct of 
this total, certainly it is close enough to conclude 
that the value warrants more research effort than 
the survey disclosed. 

Coke and coal chemicals research accounted for 
$5,435,400, or 31.3 pct of the total. Most of this was 
fairly well divided between high-temperature and 
low-temperature carbonization. 

Gasification accounted for $2,517,900, or 14.5 pct 
of the total, and hydrogenation accounted for $2,- 
080,100, or 12.0 pct of the total. 

The industry participated in research projects 
under the various categories above to the extent of 
$12 million in 1955. This amount is gratifying, and 
important accomplishments have been and are being 
attained with this expenditure. However, the rate 
of effort is not in keeping with the needs and oppor- 
tunities. By way of comparison, research expendi- 
tures in 1953 by several other industries were, 
according to the National Science Foundation’: 


$145.9 million 


Petroleum products and extraction 
Stone, clay, and glass products $ 38.0 million 
Chemicals and allied products $361.1 million 


Division of Areas of Research 

It is not generally realized how many types of re- 
search and engineering activities, laboratory facili- 
ties, skills, and viewpoints may be required to con- 
vert a research possibility into a commercial proc- 
ess or product. (Or to establish that it is not eco- 
nomical under present conditions.) 

Fig. 1 shows typical steps or phrases which are 
usually involved in advancing a research project 
from the original concept to the stage of commercial 
use. Consideration of the many phases listed in this 
diagram will show why a majority of projects of 
broad interest will benefit by the participation of 
various types of research organizations. 

Fig. 2 lists types of organizations which are al- 
ready handling research and related activities per- 
taining to coal. It also suggests the phases of re- 
search which are particularly appropriate for each 
type of organization to handle. 

It must be understood that the diagram is merely 
illustrative, and is not intended to be complete. For 
example, it does not show transportation agencies, 
although transportation usually represents an im- 
portant percentage of the cost of coal at the point of 
use. Leading coal-carrying railroads have been im- 
portant contributors to and participants in research 
projects to increase and improve the use of coal. 

The recent cooperative study made by the Bureau 
of Mines and Bituminous Coal Research, Inc., in- 
cluded the listing of 209 coal research possibilities 
which it felt merited further consideration. These by 
no means comprise all coal research opportunities in 
their respective fields, and some needed technical 
activities were omitted because they did not come 
within the scope of the assignment. 

No suggestion was made in this study as to 
whether industry, universities, or state or federal 
organizations would be best equipped to work on a 
given problem. However, since the publication of 
this study, the present authors have made a prelim- 
inary analysis of each of the 209 research possibili- 
ties, to suggest which types of organizations could 
probably handle each project to best advantage. 


"RESEARCH POSSIBILITY” | 


| TECHNO -ECONOMIC RESEARCH LABORATORY RESEARCH 


Needs of Producers, Users, and Basic Research 


Equipment Manufacturers Invention 
Technical Literature Search Exploratory Research to Evaluate 
Survey of Related Research in ideas 


Progress in U.S. and Abroad Small-Scale Tests to Find Maxi - 
Patent Situation mum Possibilities and Best 
Market Research Operating Conditions 
Over-all Economic Possibilities Special Methods for Testing and 


and | rends Control 


NGINEERING DEVELOPMENT 


Engineering Design 

Invention 

Cost Estimating 

Laboratory and Pilot-Scale Testing 
of Products or Process 

Pield Triais 


PRODUCTION AND SALE 


Use of Best Production Equipment 
and Methods 

Quality Control 

Cost Control 

Commercial Introduction 

Technical Sales 

Technical Service 


FIGURE |. STEPS IN RESEARCH, ENGINEERING DEVELOPMENT, AND 
RELATED ACTIVITIES to convert a “Research Possibility” 
into Commercial Use 


The conclusion reached is that for 60 pct of the 
topics both government and industry activities were 
desirable to handle appropriate phases of the broad 
research, development, and evaluation. 

For 29 pct of the topics, it is felt that industry 
(associations, equipment manufacturers, coal com- 
panies, large coal users, transporters, etc.) could 
handle the research and development work. In these 
cases it is not presently obvious that major new 
government research will be needed for acceptable 
handling. 

For 7 pct of the topics, it is believed that govern- 
ment (federal, state, and university) organizations 
could handle the research work. In general these 
topics are specialized in scope and do not include the 
commercial application of the results. 


Research for Principal Markets 

The areas of research in which the industry is 
most interested are those most nearly related to the 
markets. By and large the research expenditures by 
the industry reflect this interest, either in equipment 
development for better utilization or mining and 
preparation research to produce a product for speci- 
fic markets. The need for research is best discussed 
by considering each of the markets. 

Utility power markets in 1955 consumed over 140 
million tons of coal. The report of the president’s 
Materials Policy Commission suggested that coal 
consumption to produce electricity would reach 320 
million tons by 1975. A more recent figure based on 
revised estimates of power needs of the future’ 
places the total coal consumption for utility power 
at 430 million tons by 1975. 

But the recent advances in nuclear power genera- 
tion have created some pessimism on the part of 
many as to whether the coal industry will obtain 
the expected share of the utility market. The long- 
range possibilities of nuclear power generation 
should not be underestimated, but rather they should 


serve as a stimulus to the industry to vigorously 
attack the problems connected with the use of coal 
for power generation. Research has been responsi- 
ble for steadily increasing efficiencies of coal-burn- 
ing generating stations. Further research in air pol- 
lution, coal storage and handling, as well as com- 
bustion, will enable continuation of coal dominance 
in the power generation field. 

The railroad market declined a little further last 
year to 15 million tons. Research activity has been 
very limited. Work on the coal-burning gas turbine 
is being continued by the Locomotive Development 
Committee of BCR. Recent test results indicate that 
the many problems encountered in this project have 
been overcome and one of the larger railroads is con- 
sidering the purchase of a unit for road trial. 

The Norfolk & Western Ry. is continuing its tests 
of the coal-fired steam-turbine locomotive. Time 
and economic considerations will resolve the ques- 
tion as to whether this locomotive, or modifications 
of it, has a lasting place in the motive power field. 

The importance of dependability of fuel supply 
for motive power in the interest of national security 
is recognized. Coal-burning equipment alone can 
provide this dependability. 

Coke plants and steel mills last year consumed 
approximately 120 million tons, about equal to the 
previous peak years of 1951 and 1953. This market, 
the second largest user of coal, receives proportion- 
ately more research attention than do the other 
markets. Perhaps one reason for this is the fact that 
many producers of coal for this market are their own 
customers, as a result of captive mining operations. 
Much still remains to be learned about the use of the 
so-called non-coking coals and the use of higher 
sulfur coals either directly or after treatment. 

In addition, the knowledge of low-grade ore proc- 
essing is still limited. Since current methods for 
producing commercial iron-ore concentrate from 
taconite rock require 160 lb of solid fuel in addition 
to 11 to 16 kwh and 2 to 2% gallons of liquid fuel or 
equivalent per ton of prepared ore, this becomes a 
coal research problem, both directly and indirectly. 
It has been predicted that 17 to 20 million tons of 
concentrate will be produced annually by 1960. 

Other industrial markets for coal consumed ap- 
proximately 92 million tons of coal last year. Be- 
cause we believe the markets overlap, and we will 
discuss this a bit more later, we will add to this ton- 
nage the 54 million tons shipped for retail delivery, 
making a total of 146 million tons used by a catch- 
all market. Despite the size of this over-all market, 
surprisingly little is known about it. It consists of 
customers who use as little as 4 or 5 tons of coal per 
year to industrial consumers using several hundred 
thousand tons. Most of these customers use coal as 
a source of heat energy, and the fact that the ton- 
nage is now about 65 pct of what it was in 1947, and 
is dropping fairly steadily despite a growing market 
for fuel, indicates the need for more modern coal- 
burning equipment for the residential as well as the 
small industrial plants. More automatic residential 
equipment, package-type boilers for coal, and bet- 
ter, lower-cost coal handling and storage methods 
are but a few of the needs of this market that can 
be solved by industry research. 

The preceding covers only already well estab- 
lished coal markets. Other markets which indicate 
the potential for rapid future growth, a potential 
which can be realized through aggressive industry 
research, include smelting, refining and fabrication 
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FIGURE 2. TYPES OF ORGANIZATIONS FOR HANDLING RESEARCH AND 


RELATED ACTIVITIES to Solve Coal Industry Problems and to 
Expand Markets 
(Note: There is a flow of information in both directions between al! groups.) 


of metals such as aluminum and titanium, and the 
gasification, chemical conversion, and process uses 
of coal. 

For example, the production of a ton of aluminum 
requires about 17,000 kwh and 1400 lb of quality 
carbon of several types. Aluminum production by 
1975 is predicted at 3.6 million tons. Titanium pro- 
duction also requires considerable carbon per ton as 
well as twice as much power as does aluminum. 
Production of this relatively new metal is still small, 
but phenomenal growth is expected. 

A surprisingly high percentage of the total re- 
search expenditure is currently being expended for 
gasification, chemical conversion, and process uses, 
despite the relatively small market which exists to- 
day. However, the potential use of coal in these 
fields is great and it has been estimated that by 1975 
the demand for high-Btu gas would require 10 mil- 
lion tons of coal annually if produced by one of sev- 
eral gasification processes. Direct gasification to 
produce synthetic liquid fuels has been estimated to 
be of the order of 150 million tons of coal by 1975. 

Synthesis gas made from coal or coke to produce 
synthetic methanol, ammonia, etc., will require ap- 
proximately 20 million tons of coal annually at the 
end of the next 20 years. Other chemical uses of 
coal such as for the chemical reduction of ore for 
production of elementary phosphorus, electro- 
thermochemical processes for the manufacture of 
such chemicals as calcium carbide and the produc- 
tion of new chemicals from coal by limited oxida- 
tion are other potential coal markets requiring re- 
search for complete development. 

The foregoing discussion of industry research 
has emphasized the solution of technical problems. 
While some phases of this technical research have 
not received the concentration of dollars and man- 
power that many think is justified, substantial effort 
has nevertheless been made. But in market research, 
the prime tool used by almost all other industries to 
determine their marketing as well as their technical 


262—MINING ENGINEERING, FEBRUARY 1957 


research policies, the coal industry has made only 
limited progress. One of the few market research 
men employed by the coal industry recently stated: 


“Coal alone, of the three major fuel industries, 
cannot provide reliable consumption data in other 
than the national total by major use classifications. 
Two of these major use breakdowns are highly 
questionable, even for the total United States. 
Compare this to the oil and gas industries which 
have, for years, through well-organized associa- 
tions, assembled information showing consump- 
tion by grade and use of products within each 
state and occasionally even smaller areas.” 


While the authors of this paper are not qualified 
as market researchers, we have been, as technical 
researchers, keenly aware of the lack of adequate 
market information for guideposts to technical re- 
search. Earlier we referred to the apparent overlap 
in our present industrial and retail market shipment 
data. More detailed information on the amounts of 
coal used by the many segments of these markets as 
well as more complete information on the equipment 
needs would enable concentration of research effort 
where it can accomplish the most. Today’s research 
is done for tomorrow’s markets. With limited 
knowledge of what tomorrow’s markets might be, 
the research done today may be useless when to- 
morrow comes. For the most part, this needed type 
of market research activity should be an industry 
function, but assistance from government organiza- 
tions, such as the U. S. Bureau of Mines, would be 
invaluable. 


Conclusion 


Although the experts do not agree on the exact 
magnitude of the U. S. energy increase expected in 
the next 20 years, all estimates indicate a 50 to 65 
pct growth over present levels. The extent to which 
the coal industry will benefit from the increased 
energy demands depends to a large extent on the 
technological advances made in production, trans- 
portation, and utilization. The problems are gen- 
erally known, but not all specifically defined. With 
careful planning and vigorous action, an adequate 
program of research and development on coal can do 
much to insure a strong and prosperous America in 
generations to come. 

Earlier in this paper we mentioned the participa- 
tion of the USBM and BCR in the preparation of a 
survey of current and possible future coal research. 
This experience was very gratifying to us, and on 
behalf of BCR we would like to take this oppor- 
tunity to express our appreciation for the excellent 
cooperation which Mr. T. Reed Scollon and his asso- 
ciates at the Bureau extended. We feel that this has 
resulted in both groups having a better knowledge 
of each other’s operations, which should make possi- 
ble close coordination for an expanded government 
and industry research program to the benefit of not 
only the coal industry, but the entire United States 
economy. 
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J. L. GILLSON 


Joseph L. Gillson has been chosen 
to receive the Daniel C. Jackling 
Award. He will be the fourth person 
to be thus honored at ceremonies 
during the Annual Meeting. Dr. 
Gillson’s lecture, A Geologist Looks 
at Industrial Minerals, will compare 
the limited interests of earlier econ- 
omic geologists with the broader 
education required of all geologists 
today. 

The award winner has been asso- 
ciated with E. I. du Pont de Nemours 
& Co. Inc. since 1929 when he joined 
the Development Dept. in Wilming- 
ton, Del. As a geologist for the com- 
pany, he has made explorations in 
search of sulfur, ilmenite, fluorspar, 
and other raw materials as well as 
investigations of ground water sup- 
plies and foundation problems. 

Born Feb. 12, 1895 in Evanston, 
Ill., Dr. Gillson received his B.Sc. 
degree in 1917, and M.A. in geology 
in 1920, from Northwestern Univer- 
sity, Evanston, Ill. He then attended 
MIT which awarded him the Master 
of Science degree in 1921 and Ph.D. 
in 1923. He was a Navy lieutenant 
during World War I, after which he 
taught mineralogy at Harvard Uni- 
versity. In 1923 Dr. Gillson joined 
the staff of Massachusetts Institute 
of Technology where he advanced 
from instructor to associate pro- 
fessor of geology, and worked con- 
currently for the U. S. Geological 
Survey. In 1940 he was appointed 


Gillson Named Jackling Award Lecturer 


special geological advisor to the In- 
dian Government. 

Active in various professional so- 
cieties, Dr. Gillson is now in his sec- 
ond term as vice president of AIME 
and was IMD chairman in 1947. In 
November 1956 he became president 
of the American Geological Institute. 


Mining Branch Dinner 
Speaker Announced 


The Honorable Felix E. Wormser, 
Assistant Secretary of the Dept. of 
the Interior, Washington, D. C., 
will be the featured speaker at the 
Mining Branch Annual Dinner on 
Tuesday, February 26, at the Roose- 
velt Hotel in New Orleans. His topic 
is The Government’s Role in Mining. 
In discussing his forthcoming speech, 
Mr. Wormser promised to gear his 
remarks to his audience, which will 
include the distaff (the Mining Din- 
ner is definitely not a stag affair). 

A 1916 graduate of Columbia Uni- 
versity’s School of Engineering, Mr. 
Wormser received the school’s high- 
est award for “distinguished engi- 
neering achievement,” the Egleston 
Medal, in 1956. He was also awarded 
the Columbia Alumni Medal in 1953. 

Long prominent in mining circles, 
Mr. Wormser was vice president of 
St. Joseph Lead Co., and has been 
secretary-treasurer of the Lead In- 
dustries Association and the Metal 
Powder Association. He has served 
as Assistant Secretary of the Interior 
since 1953. 


FELIX E. WORMSER 


FEBRUARY 1957, MINING ENGINEERING—263 


To Address All-Institute 
Meeting in New Orleans 


B. Brewster Jennings, Chairman of 
the Board, Socony Mobil Oil Co., 
N. Y., will be the featured speaker at 
the AIME All-Institute Technical 
Session on Tuesday, Feb. 26, at 2:30 
pm during the Annual Meeting in 
New Orleans. He will discuss one of 
the most pressing of current inter- 
national problems—the Near East 
situation and how it affects world 
petroleum, in his talk, Mankind’s 
Stake in Middle East Oil. 


B. B. JENNINGS 


A graduate of Yale, Mr. Jennings 
left school in 1917 to join the U. S. 
Navy and served overseas as an en- 
sign on a submarine chaser. He re- 
turned to school in 1919, receiving 
his degree the following year. 

Mr. Jennings has been associated 
with the company since 1920, be- 
ginning as a clerk in the marine de- 
partment. Subsequently he became 
purchasing agent, and later manager 
of the real estate department. In 
1935 he was appointed assistant to 
the president, and by 1939 was 
elected to the board of directors, in 
which capacity he supervised trans- 
portation for the company. 

In 1942, Mr. Jennings left Socony 
to become Assistant Deputy Admini- 
strator for tanker operations of the 
War Shipping Administration. He re- 
turned in 1944, as a director, and 
resumed his management of Socony’s 
transportation activities. That same 
year he was made president and 
chairman of the executive commit- 
tee; retaining the latter post, he be- 
came chairman of the board in 1955. 
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Bylaws of the Society 
of Mining Engineers of AIME 


Possible changes may be effected before final approval is given at the meeting of the AIME Board of Directors on Feb. 24, 1957. 


Article | 


Name and Object 
Section 1. This Society shall be 
known as the Society of Mining En- 
gineers of the American Institute of 
Mining, Metallurgical, and Petroleum 
Engineers Inc., hereinafter referred 
to as The Society. 


Section 2. The object of the Society 
shall be to furnish a medium of co- 
operation to those AIME members 
interested in the professional field 
of mining engineering, and to pro- 
mote the advancement of mining 
engineering through professional 
meetings; to stimulate the prepara- 
tion, reading, discussion, and circu- 
lation of technical papers concerned 
therewith; to advance education in 
the broad field of mining engineer- 
ing; and to promote high standards 
in the profession. 


Article Il 


Organization 
Section 1. The Society shall consist 
of four Divisions and such additional 
Divisions as from time to time may 
be created. These four are to be 
known as: 


a. The Mining, Geology, and 
Geophysics Division 
b. The Minerals Beneficiation 
Division 
ec. The Coal Division 
d. The Industrial Minerals 
Division 
Section 2. Each Division shall be 
governed by its own officers and 
Executive Committee, operating pur- 
suant to its Bylaws, under the juris- 
diction of the Society. Each Division 
shall also operate in accordance with 
the Bylaws of the AIME. Bylaws 
and changes in Bylaws of the Divi- 
sions shall be subject to the approval 
of the Executive Council of the So- 
ciety and of the Board of Directors 
of the AIME. 
Section 3. A group consisting of at 
least 100 members of the AIME in- 
terested in a major field within the 
scope of the AIME may petition the 
Executive Council of the Society for 
recognition as a Division of the So- 
ciety. Existing subdivisions or a 
group of subdivisions may also apply 
for Division status. Recognition of a 
new Division in the Society shall re- 
quire the approval of the Executive 
Council of the Society and of the 
Board of Directors of the AIME. 


Article Il 


Membership 

Section 1. Any member of the AIME 
in good standing may become a 
member of the Society by indicating 
his choice on the membership appli- 
cation form or by letter to the Sec- 
retary of the AIME. Otherwise he 
shall be considered a member of the 
Society if he chooses ENGI- 
NEERING as the journal of his first 
choice among the monthly publica- 
tions of the Institute. 


The member shall be entitled to 
receive the magazine, MINING ENGI- 
NEERING, as that monthly publication 
to be furnished to him as part con- 
sideration for annual dues received, 
excepting that members of the So- 
ciety affiliated with either or both 
of the other Societies of the AIME 
shall receive only the one monthly 
publication of their primary choice 
as part consideration for annual dues 
received. Additional subscriptions to 
any of the AIME monthly publica- 
tions may be purchased by the mem- 
ber at the prevailing rate. 

Section 2. Only members in good 
standing in the AIME shall have 
voting privileges in the Society. 
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Section 3. The status, rights, and 
privileges of individual members of 
the component Divisions of the So- 
ciety are those defined in the By- 
laws of the member Divisions, in 
these Bylaws of the Society, and in 
the Bylaws of the American Insti- 
tute of Mining, Metallurgical, and 
Petroleum Engineers Inc. 


Article IV 
Officers 

Section 1. The officers of the Society 
shall consist of a President, Presi- 
dent-Elect, Past-President, three re- 
gional Vice Presidents, a Secretary, 
and a Treasurer. 

Section 2. The President-Elect shall 
serve in successive years as Presi- 
dent and Past-President. The suc- 
cession shall be automatic. 


Section 3. All officers of the Society 
excepting a President, a Past-Presi- 
dent, a Treasurer, and a Secretary, 
shall be nominated and elected as 
provided hereafter in Article IX. 


Section 4. A Secretary shall be ap- 
pointed each year by the Executive 
Council (for Executive Council, see 
Article V), subject to the approval of 
the Board of Directors of the AIME 
at a salary consistent with his re- 
sponsibilities. 

Section 5. A Treasurer shall be ap- 
pointed each year by the President 
of the Society from the Executive 
Council and with the approval of 
the Executive Council of the Society. 


Section 6. The President of the So- 
ciety with the approval of the Exec- 
utive Council shall fill vacancies in 
any office of the Society, excepting 
that of President-Elect, occurring 
for any reason other than the expi- 
ration of term of office. (For Di- 
visional Representatives, see Article 
V, Section 2. For representation on 
the AIME Board of Directors, see 
Article X, Section 1.) 

Section 7. Vacancies in the office of 
President-Elect, occurring for rea- 
sons other than expiration of term, 
shall be filled by the Executive 
Council. 

Section 8. In the event that the 
President of the Society resigns and 
his resignation is accepted by the 
Executive Council or his office is 
otherwise vacated, the Past-Presi- 
dent of the Society shall immedi- 
ately assume the duties and full 
privileges of President for the un- 
expired term. Under these circum- 
stances the office of Past-President 
shall not be filled. (For representa- 
tion on the AIME Board of Directors, 
see Section 6 above and Article X, 
Section 1.) 

Section 9. The terms of office for the 
President, Past-President, President- 
Elect, the Secretary, and the Treas- 
urer shall be for one year; for the 
regional Vice Presidents and other 
members of the Executive Council of 
the Society, three years. The re- 
gional Vice Presidents shall be 
elected, one from east of the 84th 


meridian, one from the mid-conti- 
nent, that is, between the 84th and 
the 102nd meridian, and one from 
west of the 102nd meridian. To pro- 
vide continuity, one Vice President 
shall be elected each year. Initially 
the term of office for the Western 
regional Vice President shall be 
three years; for the Mid-continent 
regional Vice President, two years, 
and for the Eastern regional Vice 
President, one year. All terms of 
office shall start at the close of the 
annual meeting. 


Article V 
The Executive Council 


Section 1. The Executive Council 
shall consist of the following per- 
sons: 

a. President 

b. President-Elect 

c. Past-President 

d. Treasurer (to be appointed 
from the Executive Council) 

e. Three regional Vice Presi- 
dents 

f. Representatives from each Di- 
vision as described below: 


All Divisions in the Society 
shall be entitled to representa- 
tion on the Executive Council. 
Initially, the Mining, Geology, 
and Geophysics Division shall 
be entitled to six representa- 
tives; the Minerals Beneficiation 
Division, three representatives; 
the Coal Division, three repre- 
sentatives; and the Industrial 
Minerals Division, three repre- 
sentatives. These, together with 
the officers of the Society, shall 
constitute an Executive Council 
of 21 members. (See Article XI, 
Section 6.) 


g. The Chairmen of all Divisions 
in the Society shall be invited to 
attend all Executive Council 
meetings; however, they shall 
not be considered members of 
the Council unless they have 
been designated as representa- 
tives as described above. 
Section 2. In the event that a mem- 
ber of the Executive Council who 
was elected as a Division represen- 
tative resigns or his seat on the 
Council is otherwise vacated, the 
Chairman of the Division repre- 
sented by said member shall appoint 
promptly an acting member to fill 
the vacancy for the unexpired term. 
(For Officers of the Society, see 
Article IV, Sections 6, 7, and 8.) 


Article VI 
Finances 

Section 1. The Executive Council of 
the Society shall be the custodian of 
all funds belonging to the Society. 
Section 2. The expenditure of funds 
received by the Society shall be au- 
thorized by the Executive Council of 
the Society. 

Section 3. Society dues or assess- 
ments in addition to the regular dues 


of the AIME shall be fixed by the 
Executive Council of the Society, 
subject to the approval of the Board 
of Directors of the AIME and the 
majority approval of the Society 
membership through a general ref- 
erendum. 

Section 4. Aside from or in addition 
to funds allocated by the AIME or 
the Society, any Division of the So- 
ciety may, with the approval of the 
Executive Council of the Society, 
and with the approval of the Board 
of Directors of the AIME, raise or 
collect funds under its own manage- 
ment and control. 

Section 5. The Chairman or the Sec- 
retary of a Division of the Society 
shall submit to the Executive and 
Finance Committee of the Society a 
financial statement at the Annual 
Meeting of the Society or at such 
other times as may be required by 
the Executive Council of the Society. 
The statement shall be submitted 
according to the forms used in the 
AIME accounting procedures. 


Article Vil 


Standing and Special Committees 
Section 1. There shall be two classes 
of committees: Standing Committees 
and Special Committees. 


Standing Committees 


Section 2. Standing Committees shall 
be as follows: 
a. Executive and Finance Com- 
mittee 
b. Program Committee 
c. Admissions Committee 
d. Membership Committee 
e. The three Committees of the 
Editorial Board (Article VIII) 
f. The Nominating Committee 
(Article [X) 


g. Education Committee 


h. Committee on Mineral Eco- 

nomics 

Tenure of members of Standing 

Committees, unless otherwise stated, 
shall terminate at the end of each 
annual meeting, but members may 
be reappointed at the discretion of 
the incoming President. 
Section 3. The Executive and Finance 
Committee shall consist of the Pres- 
ident of the Society, the Treasurer, 
and three members appointed by the 
President from the Executive Coun- 
cil and with the approval of the 
Council. Three members of the com- 
mittee shall constitute a quorum. 

It shall prepare an annual budget 
and inquire into, examine, plan for, 
and submit recommendations con- 
cerning the financial condition and 
welfare of the Society for considera- 
tion of the Executive Council. It 
shall be the duty of the Secretary 
and the Treasurer to furnish the 
committee with such statements and 
information as the committee may 
request. 

All bills, accounts, and claims 
against the Society shall be exam- 
ined, approved, and paid by the Ex- 
ecutive and Finance Committee of 
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the Society, or by such officer or em- 
ployee of the AIME as the Executive 
Council of the Society shall from 
time to time designate. 

Section 4. The Program Committee 
shall consist of a chairman appoint- 
ed by the President of the Society 
from the Executive Council and 
with the approval of the Council, 
and the chairmen of each of the 
Divisional Program Committees. It 
shall have the duty of coordinating 
program plans and providing for 
such joint programs and _ social 
events among the Divisions as are 
deemed desirable. 


Section 5. The Admissions Commit- 
tee shall consist of a Chairman ap- 
pointed by the President of the So- 
ciety from the Executive Council, 
plus two members from each Di- 
vision. Each Division shall select 
two of its members to be approved 
by the Excutive Council. The com- 
mittee shall formulate its own rules 
and procedures subject to approval 
of the Executive Council and of the 
Board of Directors of the AIME to 
whom it shall report its proceedings 
if required; otherwise the proceed- 
ings shall rema‘n secret and confi- 
dential. Its recommendations for 
admission shall be submitted to the 
AIME Board for approval. No per- 
son shall be eligible for election to 
the AIME within one year after his 
name shall have been rejected by 
the Board of Directors of the AIME. 
Section 6. The Membership Commit- 
tee shall consist of a member se- 
lected from each Division, plus such 
other members as may be required 
to fulfill its purpose of coordinating 
Membership and Student Relations 
activities. A chairman shall be ap- 
pointed by the President of the 
Society. 

The President of the Society shall 
appoint one member of the Execu- 
tive Council to this committee to 
serve as a contact councillor for the 
committee. This appointee may or 
may not be the chairman, at the dis- 
cretion of the President of the So- 
ciety, and appointment to this com- 
mittee shall be for a term of two 
years. 

Section 7. The Education Committee 
shall be appointed by the President 
with the approval of the Executive 
Council and it shall consist of a 
Chairman and a minimum of four 
other members, one to be selected 
from each of the four Divisions. This 
committee shall represent the So- 
ciety on all matters concerning 
education in the mineral industry 
and shall be a liaison group between 
the Divisions, the Society, and the 
AIME Council for Education. It 
shall also have the responsibility 
for instituting positive and construc- 
tive programs for improvement in 
all phases of academic and profes- 
sional education and training for the 
mining engineer. 

Section 8. The Committee on Min- 
eral Economics shall be appointed by 
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the President with the approval of 
the Executive Council and shall con- 
sist of a Chairman and a minimum 
of four other members, one to be 
selected from each of the four Divi- 
sions. This committee shall repre- 
sent the Society in all programs con- 
cerning mineral economics and shall 
be a liaison group between the Divi- 
sions, the Society, and the AIME 
Council on Mineral Economics. It 
shall assist in arranging for inclu- 
sion of papers and discussions on 
mineral economics at regional and 
Annual Meetings of the Society. 
This committee shall also endeavor to 
stimulate interest and promote prog- 
ress in the broad economic aspects 
concerned with the search for, find- 
ing, developing, producing, trans- 
porting, refining, marketing, and the 
use of minerals. 


Special Committees 


Section 9. The Executive Council 
may designate from time to time 
such other committees as it may con- 
sider necessary or desirable. Special 
committees shall be held to a mini- 
mum in number, their duties clearly 
defined, and they shall be discharged 
as soon as the work for which they 
have been appointed is completed. 


Article VIII 
The Editorial Board 
Section 1. The Editorial Board shall 
constitute a policy group for the 
publications of the Society. It shall 
define the editorial and publication 
policy and it shall advise and make 
recommendations to the Executive 
Council on appropriate matters. The 
Editorial Board or its delegated 
agent shall receive and record all 
papers and discussion tendered by 
the Secretary of the AIME for pub- 
lication by the Society. It shall have 
charge of all functions in connection 
with the publication of Mrntnc En- 
GINEERING. Execution of duties shall 
be accomplished by three commit- 
tees: a Transactions Editorial Com- 
mittee; a General Editorial Commit- 
tee; and an Advertising Committee. 

The Chairman of each of the above 
committees, the Editor of MINING 
ENGINEERING, and a member of the 
advertising staff of Mrnitnc ENcI- 
NEERING, together with the Secretary 
and Treasurer of the Society, shall 
constitute the Editorial Board. 

The Chairman of the Editorial 
Board shall be selected by the Pres- 
ident of the Society with the approval] 
of the Executive Council and shall 
be also either the Chairman of the 
Transactions Editorial Committee or 
the Chairman of the General Edito- 
rial Committee. The Editorial Board 
shall have final authority, subject to 
appeal to the Executive Council and 
to the Board of Directors of the 
AIME, on the selection of papers for 
the Transactions, on the selection of 
all other editorial material, and in 
matters of policy with regard to 
acvertising. 

The Editorial Board shall have the 
responsibility of publishing the mag- 


azine, MINING ENGINEERING, on sound 
business principles and within the 
budget, and of negotiating coopera- 
tive intercourse between the techni- 
cal journals of the other two Socie- 
ties of the AIME. Editorial, adver- 
tising, and accounting facilities may 
be shared with the other journals of 
the Institute on appropriate basis, all 
at the discretion of the Editorial 
Board with the approval of the Ex- 
ecutive Council of the Society and 
of the Board of Directors of the 
AIME. 

The Editorial Board shall take 
office at the time of the Annual 
Meeting each year. 


Section 2. Before the Annual Meet- 
ing of the Society, the Editorial 
Board shall submit to the Executive 
and Finance Committee a detailed 
statement of the year’s operation of 
the publication projects. The Execu- 
tive and Finance Committee may call 
for a financial statement at any time 
during the year. The Editorial Board 
shall assist the Executive and Fi- 
nance Committee in setting up the 
budget for the magazine of the So- 
ciety for the ensuing year. 

In the event that the Editor of 
MINING ENGINEERING resigns or his 
position is otherwise vacated the 
Editorial Board shall recommend to 
the Executive Council a _ replace- 
ment. The Executive Council with 
the approval of the AIME Board of 
Directors shall appoint a replace- 
ment at an appropriate salary. The 
term of appointment of the Editor of 
MINING ENGINEERING shall be one 
year. 


Section 3. The Transactions Editorial 
Committee shall consist of a Chair- 
man who shall be appointed from 
the Executive Council by the Presi- 
dent of the Society, the Editor of 
MINING ENCINEERING, and one mem- 
ber from each of the Divisions in the 
Society, all with the approval of 
the Executive Council. The repre- 
sentatives from the Divisions shall 
be appointed by the Divisions ac- 
cording to their established proced- 
ures. A member of the Transactions 
Editorial Committee (excepting the 
Editor of MINING ENGINEERING) shall 
not be a member of the General Edi- 
torial Cemmittee or the Advertising 
Committee. The primary function of 
this committee shall be the selec- 
tion of papers for the Transactions. 
This selection shall be based on the 
merit of such papers in the light of 
existing standards, with due consid- 
eration given to the recommenda- 
tions of the Publications Committees 
of the various Divisions. 

It shall be the responsibility of the 
Editor to publish papers selected for 
the Transactions only within the 
limit imposed by the annual appro- 
priation for Transactions. In the 
event that the material exceeds this 
amount, the Editorial Board shall be 
so informed. 


Section 4. The General Editorial 
Committee shall consist of a Chair- 


man who shall be appointed from 
the Executive Council by the Presi- 
dent of the Society with the ap- 
proval of the Executive Council, the 
Editor of MrniInc ENGINEERING, and 
one member from each of the Di- 
visions of the Society. The repre- 
sentatives from the Divisions shall 
be appointed by the Divisions ac- 
cording to established procedures. A 
member of the General Editorial 
Committee (excepting the Editor of 
MINING ENGINEERING) shall not be a 
member of the Transactions Edito- 
rial Committee or the Advertising 
Committee. 


The primary function of this com- 

mittee shall be to guide the publica- 
tion of all editorial material of the 
Society other than the Transactions. 
It shall develop and execute long- 
range publishing programs for the 
general-interest material and shall 
endeavor to balance these programs 
within the various fields of divisional 
interest. The primary criterion for 
the general-interest editorial mate- 
rial shall be its usefulness to the 
profession. 
Section 5. The Advertising Commit- 
tee shall consist of a Chairman se- 
lected from the Executive Council 
who shall be appointed by the Pres- 
ident of the Society, the Editor of 
MINING ENGINEERING, and a member 
of the advertising staff. In addition, 
the Chairman of the Committee 
shall appoint three members at large 
on a broad regional basis. 

The primary function of the com- 
mittee shall be to guide and assist in 
the development of advertising sales 
in MINING ENGINEERING. It shall 
serve as an advisory committee to 
the Society staff on advertising, sales 
programs, and policy, and it shall 
assist the staff in the implementation 
of such programs where possible. It 
shall assist the staff in making rec- 
ommendations to the Editorial Board 
for sales promotion expenditures. 


Article IX 
Nominating Committee 

Section 1. The Nominating Commit- 
tee shall consist of two representa- 
tives from each Division, with the 
exception of the Mining, Geology, 
and Geophysics Division, which shali 
have four representatives. The Pres- 
ident and the Past-President of the 
Society shall also serve as voting 
members of the Committee. The 
President of the Society shall select 
one of the representatives from the 
Divisions to serve as Chairman. The 
Chairman of the Committee shall 
have full voting privileges. There 
shall be an alternate appointed for 
each representative. 


Section 2. The members, and their 
alternates, on the Nominating Com- 
mittee of the Society shall be se- 
lected by the Nominating Committee 
of each of the Divisions according to 
their regular procedures. The rep- 
resentatives on the Nominating 
Committee shall be selected by the 


Divisions at the Annual Meeting in 
February so that the new Committee 
can take office July Ist of each year. 
Letters of acceptance of the appoint- 
ments shall be obtained from the 
representatives and their alternates 
in order to insure full representa- 
tion on the Nominating Committee. 
Section 3. In the event that a repre- 
sentative is unable to serve on the 
Committee, his accredited alternate 
shall become the representative. It 
shall be the responsibility of the 
President of the Society to verify 
the accreditation of the representa- 
tives. 
Section 4. At an appropriate time, 
before the first of July, the President 
of the Society shall organize the new 
Nominating Committee by obtaining 
from the Chairmen of the Divisions 
the list of names of the representa- 
tives and their alternates. 
Section 5. The Nominating Commit- 
tee of the Society shall be appointed 
for one year and shall take office on 
July lst. The committee shall meet 
in executive session during the An- 
nual Meeting of the American Insti- 
tute of Mining, Metallurgical, and 
Petroleum Engineers Inc. The time 
and place of the meeting of the 
Nominating Committee shall be pub- 
lished in MINING ENGINEERING at 
least 21 days before the Annual 
Meeting and also in the printed pro- 
gram for the Annual Meeting. 
Section 6. A two thirds vote of all 
representatives or their alternates 
on the Nominating Committee shall 
be necessary for the election of nom- 
inees. All members of the Commit- 
tee must vote. 
Section 7. The Nominating Commit- 
tee shall designate nominees for 
President-Elect and one regional 
Vice President of this Society each 
year. (See Article IV, Section 9.) 
Section 8. Each year this committee 
shall nominate one member to serve 
on the AIME Board of Directors as 
a representative of the Society at 
large. (See Article X, Section 1.) 
Section 9. Each year two of the So- 
ciety’s representatives on the AIME 
Board of Directors shall be desig- 
nated as Vice Presidents of the 
AIME. (See Article X, Section 3.) 
Section 10. Every third year the 
Nominating Committee shall select a 
member of the Society as a candi- 
date for President-Elect of the 
AIME. (See Article X, Section 1.) 
Section 11. The names and biogra- 
phies of the nominees shall be pub- 
lished in the July issue of Mrnrmnc 
ENGINEERING. Any 25 members of the 
Society may submit additional nom- 
inations to the Executive Council for 
one or more of the positions specified 
above. Such nominations shall be 
submitted not later than September 
1 of that year, and notice of the ad- 
ditional nominees for the position or 
positions designated shall then be 
published in the October issue of 
MINING ENGINEERING. 

If «ditional nominations are not 
receiver’ hy September 1, the Presi- 


dent of the Society shall declare the 
nominees selected by the Nominat- 
ing Committee elected automatically. 
If additional nominations are re- 
ceived, a letter ballot showing all 
nominees for the positions shall be 
sent on or about November 1 to all 
voting members of the Society in the 
United States, Canada, and Mexico. 
Ballots shall be returned within 45 
days after they are mailed. The in- 
cumbent President shall appoint a 
tally committee to count the ballots, 
and the nominees receiving the plu- 
rality of ballots for each position 
shall then be designated elected by 
the Executive Council. 


Article X 

Representation on AIME Board of Directors 
Section 1. The Society shall be rep- 
resented on the Board of Directors 
of the American Institute of Mining, 
Metallurgical, and Petroleum Engi- 
neers Inc. by seven directors as 
follows: 

a. Every third year in rotation 

with the other two Societies, one 

member of the Society shall be 

elected President-Elect of the 

AIME, who shall serve after the 

first year and in successive years 

as President and Past-President 

of the AIME. 

b. Past-President of the Society 

(serving for the third year) 

c. President of the Society (serv- 

ing for the second year) 

d. President-Elect of the Society 

(serving for the first year) 

e. Three members at large. 

Should one of the six indi- 

viduals listed under b, c, d, or e 

be elected President-Elect of the 

AIME, he will be replaced by 

appointment by the Executive 

Council. 
Section 2. Each year, two of the So- 
ciety’s representatives on the AIME 
Board of Directors shall be desig- 
nated as Vice Presidents of AIME, 
and shall serve for a term of one 


year. 
Article XI 

Meetings, Notices, and Quorums 
Section 1. The Society shall meet as 
a regular and integral part of the 
Annual Meeting of the AIME and at 
such other times and places as may 
be determined by the Executive 
Council of the Society; however, the 
Executive Council shall meet at least 
twice each year. 
Section 2. The annual business meet- 
ing of the Society shall be held dur- 
ing the Annual Meeting of the AIME 
at a time and place to be fixed by 
the President. For the transaction 
of business at such meeting, a 
quorum shall consist of a majority 
of the members of the Executive 
Council, together with ten members 
of the Society entitled to vote. In 
anticipation of this meeting, »~ ice 
shall be sent to the members vo. ‘he 
Society either through the regular 
mail or by publication in Mryinc 
ENGINEERING at least one month in 
advance of the meeting. 
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Section 3. A business meeting of the 
Executive and Finance Committee 
of the Council may be convened by 
order of the President, or by order 
of a majority of the Executive and 
Finance Committee at any time and 
in any place, and routine business 
transactions not inconsistent with 
these Bylaws or with the Bylaws of 
the AIME may be transacted. Ac- 
tions of the Executive and Finance 
Committee shall require approval of 
the Executive Council at its next 
regular meeting. 


Section 4. The President of the So- 
ciety shall also call a meeting of the 
Executive Council, at such time 
and place as may be required, upon 
written requests of a majority of the 
voting members of the Executive 
Council. 


Section 5. In respect to all meetings 
of the Executive Council, each mem- 
ber of the Council shall be notified 
by first class mail at least 21 days 
in advance as to the time, place, and 
agenda of the proposed meeting. 


Section 6. A member of the Execu- 
tive Council who was elected as a 
Division Representative on the 
Council may appoint an alternate 
from his Division to attend a specific 
meeting for him, but such alternate 
must be duly accredited by a written 


confirmation to the President or the 
Secretary of the Society from the 
Chairman of the Division that the 
member represents. The alternate 
shall exercise the same privileges as 
any member of the council during 
that session for which he is accredit- 
ed. The privilege of proxy represen- 
tation shall not be extended to the 
officers of the Society. (For replace- 
ment of the ex-officio members, see 
Article IV, Section 6). 


Section 7. A majority of the mem- 
bers of the Executive Council, in- 
cluding the accredited alternates, 
shall constitute a quorum. 


Article 


Amendments 


Section 1. Proposals to amend these 
Bylaws shall be made in writing to 
the Executive Council of the Society 
and shall be signed by at least 25 
members of the Society. Proposals 
for amendments may also be made 
by a majority vote of the Executive 
Council of the Society. These pro- 
posed Bylaw amendments shall be 
considered by the Executive Council 
and announced to the membership 
through the columns of Mrntnc EN- 
GINEERING together with any com- 
ments or amendments made by the 
Executive Council thereon. The 


amendments shall be voted upon by 
the Executive Council, or by letter 
ballot to the entire membership, as 
may be directed by the Executive 
Council. In either case the majority 
of votes cast on the proposals shall 
determine whether or not they shall 
be adopted or rejected. The Execu- 
tive Council shall announce to the 
membership through the columns of 
MINING ENGINEERING the manner in 
which the vote shall be taken. 


Section 2. Proposals to change the 
decisions, policies, or procedures of 
the Executive Council shall be made 
to the President or the Secretary in 
writing and signed by at least 100 
members. Such proposals, unless 
they are acceptable to the Executive 
Council and are executed by the 
Council, or unless they are with- 
drawn within 30 days, shall be pub- 
lished with discussion by the peti- 
tioners and the Executive Council in 
MINING ENGINEERING within six 
months of the receipt of the pro- 
posals. Within two months from the 
date of publication of the proposals 
and the discussions a vote shall be 
taken by letter ballot of the mem- 
bership of the Society. The majority 
of votes cast by the membership 
on the proposals shall determine 
whether they shall be adopted or 
rejected. 
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Section 3. A business meeting of the 
Executive and Finance Committee 
of the Council may be convened by 
order of the President, or by order 
of a majority of the Executive and 
Finance Committee at any time and 
in any place, and routine business 
transactions not inconsistent with 
these Bylaws or with the Bylaws of 
the AIME may be transacted. Ac- 
tions of the Executive and Finance 
Committee shall require approval of 
the Executive Council at its next 
regular meeting. 


Section 4. The President of the So- 
ciety shall also call a meeting of the 
Executive Council, at such time 
and place as may be required, upon 
written requests of a majority of the 
voting members of the Executive 
Council. 


Section 5. In respect to all meetings 
of the Executive Council, each mem- 
ber of the Council shall be notified 
by first class mail at least 21 days 
in advance as to the time, place, and 
agenda of the proposed meeting. 


Section 6. A member of the Execu- 
tive Council who was elected as a 
Division Representative on the 
Council may appoint an alternate 
from his Division to attend a specific 
meeting for him, but such alternate 
must be duly accredited by a written 


confirmation to the President or the 
Secretary of the Society from the 
Chairman of the Division that the 
member represents. The alternate 
shall exercise the same privileges as 
any member of the council during 
that session for which he is accredit- 
ed. The privilege of proxy represen- 
tation shall not be extended to the 
officers of the Society. (For replace- 
ment of the ex-officio members, see 
Article IV, Section 6). 


Section 7. A majority of the mem- 
bers of the Executive Council, in- 
cluding the accredited alternates, 
shall constitute a quorum. 


Article 


Amendments 


Section 1. Proposals to amend these 
Bylaws shall be made in writing to 
the Executive Council of the Society 
and shall be signed by at least 25 
members of the Society. Proposals 
for amendments may also be made 
by a majority vote of the Executive 
Council of the Society. These pro- 
posed Bylaw amendments shal! be 
considered by the Executive Council 
and announced to the membership 
through the columns of MINING EN- 
GINEERING together with any com- 
ments or amendments made by the 
Executive Council thereon. The 


amendments shall be voted upon by 
the Executive Council, or by letter 
ballot to the entire membership, as 
may be directed by the Executive 
Council. In either case the majority 
of votes cast on the proposals shall 
determine whether or not they shall 
be adopted or rejected. The Execu- 
tive Council shall announce to the 
membership through the columns of 
MINING ENGINEERING the manner in 
which the vote shall be taken. 


Section 2. Proposals to change the 
decisions, policies, or procedures of 
the Executive Council shall be made 
to the President or the Secretary in 
writing and signed by at least 100 
members. Such proposals, unless 
they are acceptable to the Executive 
Council and are executed by the 
Council, or unless they are with- 
drawn within 30 days, shall be pub- 
lished with discussion by the peti- 
tioners and the Executive Council in 
MINING ENGINEERING within six 
months of the receipt of the pro- 
posals. Within two months from the 
date of publication of the proposals 
and the discussions a vote shall be 
taken by letter ballot of the mem- 
bership of the Society. The majority 
of votes cast by the membership 
on the proposals shall determine 
whether they shall be adopted or 
rejected. 
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ARMCO STEEL CORPORATION 
SHEFFIELD PLANTS: HOUSTON + KANSAS CITY + TULSA 


EXPORT REPRESENTATIVES 
THE ARMCO INTERNATIONAL CORPORATION, MIOOLETOWN, OnI® 
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ENGINE ER* 


“EJC’s Report on What's Happening in Engineering” 


“A Periodic Newsletter from Engineers Joint Council 


° 29 W. 39th Street, New York 18, N.Y. 


(Contents prepared by Engineers 
Joint Council. AIME is a member.) 


Survey of Engineering Profession 

EJC Board and ECPD Council are 
proceeding to establish an operating 
committee for largest survey of En- 
gineering Profession ever under- 
taken. To penetrate every aspect 
of profession, survey will take two 
years. Recommendations of Task 


Committee on Survey show many 
critical problems. Size and shape of 
future national product, the face of 
city and countryside, and even polit- 
ical power at world conference tables, 
will depend on future pattern of en- 
gineering. It’s that important. 


Busy B’s (Election Extra) 


Joseph W. Barker, ASME, and 
Fischer S. Black, AIEE, unanimously 


5’ x 12’, Type F-600 
TY-ROCK SCREEN 
with Tubular Base. 


TYLER VIBRATING SCREENS 
AND 
TYLER WOVEN WIRE SCREENS 


There is a Tyler Vibrating Screen for every sizing and 
dewatering job. Tyler Screens are noted for the huge tonnages 
handled with top efficiency and low cost per ton. 

Tyler Woven Wire Screens are made in all meshes and 
metals in over 10,000 different specifications. Ton-Cap and 
Ty-Rod Screens with the long-slot openings provide the 
greatest capacity for a given discharge area. 


THE W. S. TYLER COMPANY 
CLEVELAND 14, OHIO 


"Manufacturers of Woven Wire Screens and Screening 
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elected president and vice president 
of EJC for 1957 at Board meeting, 
Nov. 16. E. P. Lange, secretary; 
E. L. Chandler, treasurer; and L. K. 
Wheelock, assistant secretary, con- 
tinue. Installation was on January 18. 


EJC Third Annual Assembly 

National forum for discussion of 
engineering professionalism and its 
relation to society. Topics: Place of 
the engineer, nationally in defense, 
on international, technological cold 
front and his income status. Speak- 
ers: Henry T. Heald, president, Ford 
Foundation; Maj. Gen. J. B. Medaris, 
and Wernher Von Braun, U. S. 
Army Ballistic Missile Agency; Prof. 
John Bell Rae, Case Institute of 
Technology; W. A. B. Iliff, vice pres- 
ident, World Bank; Philip Young, 
Commissioner, U. S. Civil Service 
Commission; C. W. Flesher, Interna- 
tional Cooperation Administration; 
J. T. Duce, vice president, Arabian 
American Oil Co.; C. P. Dunn, pres- 
ident, International Engineering Co.; 
E. B. Peck, formerly Esso Research 
& Engineering Co.; D. R. Krotz, Cal- 
ifornia Research Corp.; Frank Lea- 
mer, Bell Labs Inc. Dates: Jan. 17- 
18, with Assembly Dinner evening of 
17th in Hotel Statler, New York. 


Engineering and Science Closer 

Engineering liaison with science 
firmer as a result of appointment of 
E. P. Lange as secretary, Section M, 
Engineering AAAS. This is a four- 
year working agreement, not honor- 
ary appointment. 


1957 Nuclear Congress 

Looks like biggest and best. Com- 
prises EJC’s Nuclear Engineering 
and Science Conference; NICB’s 
Atomic Energy in Industry Confer- 
ence; International Atomic Exposi- 
tion; Hot Labs and Equipment Con- 
ference. 60 papers on handling 
radioactive materials and hot cell 
operations; 130 papers on fusion, 
high intensity radiation processing, 
use of educational reactors, reactor 
design, etc. Discussions on develop- 
ing products through use of isotopes, 
legislation, nuclear power prospects, 
and new products through radiation 
chemistry. Time: March 11-15, 1957. 
Place: Convention Hall, Philadel- 
phia. Write EJC, 29 W. 39th St., N.Y. 


Add Labor Panel 
Judge Burnita Mathews, U. S. Dis- 
trict Court, D. C., has ruled against 
the National Labor Relations Board 
attempt to lump non-professionals 
and pros as bargaining group, up- 
holding EJC’s brief as “friend of 
Court” and EJC’s position as written 

into the Taft-Hartley Act. 


Help Wanted 

ASEE has appealed to EJC for 
help in stemming exodus of teachers 
from schools to industry, confirming 
EJC-EMC Faculty Study (copies 
available at EJC, 29 W. 39th St. 
N. Y.) Suggestions wanted by ASEE 
Sec. W. L. Collins, University of 
Illinois, Urbana, 
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The past year has been a fairly 
successful one from the standpoint 
of new members. During 1956 your 
Membership Committee operated 
from a master prospect list and ac- 
celerated membership promotional 
work at the many Regional meetings. 

During 1957, it is proposed to 
bring the entire membership of the 
AIME into actively promoting mem- 
bership in the AIME. We will con- 
tinue the use of the prospect list 
and expand our promotional work at 
the Regional, Society, and Local 
Section level. 

Those of you who have any con- 
nection with membership activity in 
any way, whether on the Local Sec- 
tion, Division, or Society level, are 
urged to attend the Membership 
Committee Meeting at the Annual 
Meeting in New Orleans, scheduled 
to be held on Sunday morning, Feb. 
24, 1957. Everyone is welcome and 
is urged to come and participate in 
the discussion. A lunch will be 
served to those in attendance. I am 
sure you will find it worth your 
while to come early to attend this 
meeting. 

It is the hope of your Membership 
Committee that every nonmember 
in attendance at the Annual Meeting 
fills out an application before he 
leaves New Orleans. It will be to his 
advantage and to ours to have him 
sign up at this time. Your committee 
will have membership tables set up 


Committee Plans Membership Activity at New Orleans 


at the Roosevelt and at the Jung 
Hotel registration areas. 

To do this, each and every mem- 
ber of AIME is urged to talk mem- 
bership to anyone wearing a red- 
bordered badge. Application blanks 
will be available at the Membership 
Desk or from a Membership Com- 
mittee member, who will be identi- 
fied by the red streamer on his reg- 
istration desk. 

You as an individual can and 
should point out to the nonmembers 
in attendance the importance of be- 
longing to the team. These non- 
members attending the Convention 
have already indicated their prefer- 
ence and are, therefore, our best 
prospects, but sign them up and 
don’t accept anything less. 

As members, and particularly 
those active om membership com- 
mittees, you are also urged to give 
some of your time while in New 
Orleans to help man the desk activ- 
ity. It will only take a few hours of 
you time and will be an important 
factor in the success of the member- 
ship work at this meeting. 

Please cooperate by signing up 
after the Sunday meeting with Mr. 
H. N. Appleton. 

Let’s help others enjoy the bene- 
fits of membership in AIME. 


—H. E. Johnson, Chairman, 


Mining Branch Membership 
Committee 


Petroleum Branch Offers 


Free Copies of Paper 
Te Members 


Separate copies of a 28-page 
paper entitled Annotated Ta- 
bles of Strength and Elastic 
Properties of Rocks by Rudolph 
G. Wuerker, University of Illi- 
nois, are available from Pe- 
troleum Branch headquarters, 
800 Fidelity Union Building, 
Dallas, Texas. The paper fea- 
tures the tabulation of results 
from standardized tests of 
strength and elastic properties 
of rocks. It discusses the im- 
portance of each property and 
its usefulness to the engineer 
as reflected in the existing lit- 
erature. The tables list 21 
properties which have been 
determined from rocks com- 
monly encountered in mining, 
milling, and petroleum explo- 
ration. 


Single copies of this paper 
are free to AIME members. 
For orders of more than one 
paper, the charge will be 25¢ 
per additional copy. 


Rated for economy 


CHAIN Belt’s long experience in idler engineering 
now makes possible a rating system of idler selection. 
You can now pick the right idlers for the job by apply- 
ing your service conditions to simple Rex Idler Selec- 
tion Tables. You will know in advance what idler 
performance and idler life to expect. 


Here are the factors you apply to the rating tables: 


Milwaukee 1, Wisconsin 


Rated for reliability 


belt width, belt speed, weight of material, lump size, 
weight of belt, desired conveyor life. The “right” 
idler is the one which—at minimum cost—will meet 
these conditions reliably. 

Write today for Rex Rated Idler Bulletin 56-80. 
Make your choice from its selection tables. CHAIN 
Belt Co., 4794 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAIRS! BELT COMPANY 
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Institute Honors E. H. Robie 


Edward Hodges Robie 


WHEREAS, the Board of Directors of the American Institute 
of Mining, Metallurgical, and Petroleum Engineers takes note 
that the Secretary Emeritus of the Institute, EDWARD 
HODGES ROBIE, will retire November thirtieth, Nineteen 
hundred and fifty-six, after twenty-five years of devoted 
service, 


RESOLVED, that the Board of Directors commends Edward 
Hodges Robie for his outstanding ability as Editor of Mining 
and Metallurgy from 1932 through 1948, and for his inimit- 


able style combining wisdom and wit as author of “Drift of 
Things;” and 


Expresses its sincere appreciation to him for successfully guiding 
the Institute as Secretary from 1948 to 1955 through a period 
of far-reaching development and growth. 


November 16, 1956 C. E. Reistle, Jr., President 
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THE NEW YORK SECTION meeting on December 5 was the 
occasion of a salute to Edward H. Robie and his years of service 
to the Institute. President C. E. Reistle, Jr. on behalf of the 
Directors, presented Mr. Robie with a hi-fi set in token of their 
personal appreciation and esteem. These candid pictures taken 
during the meeting show some of the members present with Mr. 
Robie on this occasion. 


President C. E. Reistle, Jr. 


H. DeWitt Smith and Mr. Robie 


Col. H. G. Moulton 


H. Z. Stuart 
New York Section Chairman 
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MOBIL-MILLS 


are the most widely preferred 
HMS plants because they provide 
proven design at predetermined 
cost — trouble-free operation 
from the first day. 


650 Fifth St., San Francisco 7, Calif. 


Offices and representatives 

in principal cities 

of the United States and Canada 
and in major countries 
throughout the world. 
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Institute Award Winners To 


Richards Award to Gaudin 


Antoine Marc Gaudin, the son of 
a distinguished French engineer and 
grandson of a pioneer crystal chem- 
ist, is to be honored with the Robert 
H. Richards Award. He received his 
Bachelor’s degree in France, and an 
E.M. degree from Columbia Univer- 
sity in 1921. Dr. Gaudin has contrib- 
uted many technical papers to AIME 
and other publications in the course 
of his career as a research mineral- 
metallurgical engineer and teacher. 

He was professor of metallurgical 
engineering, University of Utah, and 
mineral dressing at Montana School 
of Mines, after which he joined the 
faculty of MIT as Richards Professor 
of mineral engineering in 1939. In 
addition to this post, he is also cur- 
rently a consultant to industry and 
government, here and abroad. 


Dr. Gaudin is best known for his 
contributions to the theory and prac- 
tice of flotation, and for his books, 
Principles of Mineral Dressing, and 
Flotation. In recent years his inter- 
ests have included hydrometallurgy, 
ion-exchange, solvent extraction, 
and metallurgical applications of 
radioactive isotopes. Dr. Gaudin be- 
lieves that mineral engineering is 
not limited to any one kind of min- 
eral or ore, or to any one way of 
solving a technological puzzle. His 
citation reads as follows: 

“For his contributions as a scien- 
tist, educator, and author; specifi- 
cally for his leadership and direction 
in the development of leaching and 
recovery techniques for low-grade 
uranium ores.” 


Geochemical Society 


The admission of the Geochemical 
Seciety to the American Geological 
Institute, as a member society, was 
approved at the December AIME 
Board of Directors Meeting. 


M. 
Mortada Wins Two 
Awards 


Two of the Institute’s most cov- 
eted awards will soon grace the 
home and the purse of young Mo- 
hamed Mortada, author of the prize 
winning paper, A Practical Method 
for Treating Oilfield Interference in 
Water-Drive Reservoirs. The Rossi- 
ter W. Raymond Award, consisting 
of a $100 cash prize and a certificate, 
is presented annually for the best 
paper by an AIME member under 33 
years of age. A $400 cash award and 
a certificate comprise the Alfred 
Noble Award, given for the best 
paper by an author under 31, pub- 
lished by any of the Founder Socie- 
ties and the Western Society of En- 
gineers. Both awards go to Mr. 
Mortada for his paper, the first he 
ever submitted for publication, which 
appeared in the December 1955 
JOURNAL OF PETROLEUM TECHNOLOGY. 

The paper, cited by the award 
Committee for its originality, is the 
result of a research project under- 
taken by the author at the Magnolia 
Field Research Laboratory. Con- 
cerned with the problem of unex- 
pected pressure values frequently 
found in oil well drilling, Mr. Mor- 
tada investigated the pressure ef- 
fects transferred from one area to 
another by the water-bearing sands 
underlying the oil sands. This work 
produced a series of singular charts 
which enable oil producers to antici- 
pate pressure changes at immediate 
and remote areas, thereby extending 
their control over production costs, 
oil recovery, and valuation. 

Mr. Mortada’s preparation for this 
fruitful investigation was begun at 
the University of Cairo in his native 
Egypt, where he earned a chemical 
engineering degree and petroleum 
refining option in 1946. He entered 
the University of California in 1947, 
to study petroleum production engi- 
neering. Mortada received both his 
M.S. and Ph.D. degrees in this field, 
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Be Honored at Annual Meeting in New Orleans 


with minors in fluid mechanics, 
mathematics, and thermodynamics 
After a year of groundwork in op- 
erations of oil recovery at General 
Petroleum Co., the young Egyptian 
took a leave of absence to return to 
his homeland. Back in the U. S. in 
1954, he was transferred to the Dallas 
research organization where he was 
able to carry out the project which 
had fired his imagination in 1953—a 
project which will be culminated by 
his ascent of the podium at the AIME 
Annual Meeting for these two high 
marks of distinction. 


Douglas Gold Medal 
Awarded to R. B. Caples 


Russel B. Caples has been chosen 
to receive the James Douglas Gold 
Medal. Born in Glasgow, Mo., in 
1888, he received a B.S. degree in 
mining engineering in 1910, and in 
1948, an honorary doctorate in engi- 
neering from Missouri School of 
Mines. 

Mr. Caples worked in the testing 
and research departments, Anaconda 
Reduction Works, until 1914. During 
this period he collaborated with F. F. 
Frick and F. Laist in the develop- 
ment of the electrolytic zinc process. 
In 1953 he was transferred to the 
New York office of The Anaconda 
Co. as president of Anaconda Alumi- 

“num Co., and in 1955 became vice 
president in charge of metallurgical 
operations of all the Anaconda Co.’s 
properties. 

A director of many organizations, 
including AIME, Mr. Caples’ citation 
reads: “For distinguished achieve- 
ment in extractive metallurgy, par- 
ticularly in the electrowinning of 
zinc; and for outstanding success in 
stimulating the professional careers 
of many metallurgists.” 


A. FLETCHER 


Andrew Fletcher Is 
Rand Medal Winner 


The llth recipient of the Charles 
F. Rand Gold Medal is Andrew 
Fletcher. The citation accompanying 
the award expresses his outstanding 
achievement in mining: “For dis- 
tinguished administration in non- 
ferrous mining and metallurgical 
enterprises; for his inspiring leader- 
ship in the mining industry; and for 
h:s outstanding contributions toward 
furthering the professional interests 
of those engaged in the mineral 
industries.” 

Since 1947, Mr. Fletcher has been 
president of St. Joseph Lead Co. A 
1916 graduate of the Sheffield Scien- 
tific School, Yale University, he was 
awarded an honorary degree in en- 
gineering by the University of Mis- 
souri in 1949 and also received an 
honorary Doctor of Laws degree 
from St. Francis Xavier University, 
Nova Scotia, in 1953. 

Currently an AIME director, Mr. 
Fletcher served the Institute as pres- 
ident in 1953. He is chairman of the 
Industrial Hygiene Foundation of 
America, vice president and treas- 
urer, American Mining Congress, 
and president, Lead Industries Assn. 


Washington Award 
Committee Appointed 


President Reistle has appointed a 
committee composed of G. F. Moul- 
ton, chairman; T. B. Counselman 
and C. R. Dodson to offer recommen- 
dations for the 1957 Washington 
Award. This annual honor for “ac- 
complishments which preeminently 
promote the happiness, comfort and 
well-being of humanity,” is awarded 
jointly by the Four Founder Socie- 
ties and the Western Society of En- 
gineers. AIME members who have 
received this award include Charles 
E. Wilson, D. C. Jackling, and Wil- 
fred Sykes. 


Robert Peele Award 
To Louis A. Panek 


Louis A. Panek will receive the 
1957 Robert Peele Memorial Award 
for his paper, Analysis of Roof Bolt- 
ing Systems Based on Model Studies 
(MINING ENGINEERING, October 1955). 
Born in Boston in 1919, he graduated 
from Michigan College of Mining & 
Technology in 1941 with B.S. de- 
grees in mining engineering and ge- 
ology, and a reserve commission in 
the Army Corps of Engineers. Then 
followed two years in construction 
of roads, airfields and fortifications 
in Panama, and a year as liaison offi- 
cer and technical adviser with the 
Chinese troops in Burma. 

In 1946 and 1949, respectively, Dr. 
Panek was awarded an M.S. and a 
Ph.D. in mining by Columbia Uni- 
versity. Since 1949 he has been a 


L. A. PANEK 


research engineer, Applied Physics 
Laboratory, USBM. Dr. Panek’s re- 
search on the theory and application 
of mine roof bolting has proved val- 
uable in mine experiments for roof 
control problems. The Peele Award, 
to recognize significant achievement 
in authorship in the fields of mining, 
geology or geophysics, is given to 
encourage young men in creative 
work in these fields. It comprises a 
certificate and a check for $100. 


To Receive Hardy Medal 


The Robert Lansing Hardy Gold 
Medal has been awarded to D. W. 
Fuerstenau of the Niagara Frontier 
Section. Morris Cohen, Chairman of 
the 1956 Award Committee, an- 
nounced at the Board of Directors 
Meeting in December that Mr. 
Fuerstenau will be the first recipient 
of this award, with the approval of 
the Metals Branch Council. The 
Niagara Section will decide the time 
and place of presentation. 
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the Sections 


Arizona Section Holds Successful Annual Meeting 


e The Arizona Section held its an- 
nual meeting on Dec. 3rd at the 
Pioneer Hotel in Tucson. 

The guest speaker and AIME Pres- 
ident-Elect Grover J. Holt, were 
accompanied by the Section Direc- 
tors and other representatives of the 
state mining industry to the office of 
J. D. Forrester, Dean of the College 
of Mines, University of Arizona. 

After a brief visit the party at- 
tended a meeting of the AIME Stu- 
dent Chapter where Mr. Holt ad- 
dressed the mineral industry stu- 
dents. He spoke of our country’s 
great need for engineers, the per- 
sonal satisfaction to be gained from 
this career, and the many opportu- 
nities for graduates. He particularly 
emphasized the opportunities in the 
field of engineering research. At the 
meeting, attended by 131 students 
and faculty members, K. P. Sutton, 
chairman of the Student Chapter, 
presided. 

Directors Meet 


After lunch, the Arizona Section 
Directorate held their business meet- 
ing. They discussed the findings of 
the Long-Range Planning Committee, 
and the present status of the work 
of revising the AIME by-laws and 
rules. This discussion took the form 
of a question and answer period with 
President-Elect Holt clarifying many 
matters. 

Technical Sessions 


While the directors met, the five 
divisions of the Section held tech- 
nical sessions at which time the 
following papers were presented: 
Underground Mining Div.—An Un- 
derground Water Bulkhead Installa- 
tion at the Copper Queen Branch, 
by A. E. Himebaugh, Phelps Dodge 
Corp., Bisbee, Ariz.; Mining Method 
Used on a Heavy Ground Type Ore 
Body and its Subsequent Filling by 
Deslimed Tailings at the Mineral 
Hill Mine, by W. Anderson, Banner 
Mining Co., Tucson, Ariz.; Ventila- 
tion and Air Conditioning at the 
Magma Mine, by Bruce Short, Mag- 
ma Copper Co., Superior, Ariz. 
Mining Geology Div.—Geology of 
the San Manuel Mine, by J. D. Pel- 
letier, San Manuel Copper Corp.; 
Marine Sonoprobe—A New Geo- 
physical Instrument and Method, by 
F. W. Hinrichs, Fairchild Aerial Sur- 
veys Inc.; Oil and Gas Activity in 
the Four Corners Area, by Carl B. 
Richardson, Consulting Geologist, 
Tucson, Ariz. Smelting Div.—The 
San Manuel Smelter, by R. C. Wil- 
son, San Manuel Copper Corp. 
Mineral Dressing Div.—Cyclone 
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Among those attending the Arizona Annual Meeting were back row, left to right: T. G. 
Chapman, T. A. Sneddon, G. J. Duff, R. E. O’Brien, A. P. Morris, W. P. Goss, J. P. Pullen, 
K. Sutton, and J. B. Forrester. Front row, P. D. J. Honeyman, AIME President-Elect G. J. Holt, 


R. A. Harvil, C. R. Kuzell and J. A. Richards. 


Practice in the Southwest, by Russell 
Salter and E. King, Silverbell Div., 
A. S. & R. Co.; Electrical Control 
Apparatus for Ball Mill Grinding 
Circuits, by F. A. Littlewood, Can- 
anea Consolidated Copper Co.; Prac- 
tical Thoughts on Grinding Ball Ra- 
tioning, by Walter L. Crow, Colo- 
rado Fuel & Iron Corp., Denver. 
Open Pit Mining Div.—General Ob- 
servations on Operations of Pima 
Mining Co. as an Open Pit, by E. D. 
Spaulding, Pima Mining Co., Tucson, 
Ariz.; Trends in Air Drilling, by 
James Armstrong, Phelps Dodge 
Corp., Morenci, Ariz.; Loading and 
Haulage at Ray, Arizona, by R. I. 
Williams, Kennecott Copper Corp., 
Ray, Ariz.; Recent Development in 
Rock Drilling at Chino Mines, by D. 
D. McNaughton, Kennecott Copper 
Corp., Chino, N. M. 


Dinner-Meeting 


After a cocktail party from 6 to 
7 pm, the evening dinner meeting 
was held. Over 700 members, includ- 
ing their wives and guests, at- 
tended. John A. Richards, chairman 
of the Arizona Section, presided. 
Those at the speaker’s table were: 
President-Elect Grover J. Holt; C. R. 
Kuzell, vice president, Phelps Dodge 
Corp.; Richard A. Harvill, president, 
University of Arizona; Mrs. J. B. Cun- 
ningham, nominee for third vice pres- 
ident, National Woman’s Auxiliary; 
Roy O’Brien, Field Secretary of 
AIME; Thomas G. Chapman, past 
Dean, College of Mines, University 
of Arizona; J. D. Forrester, Dean, 
College of Mines; Reed F. Welch, 
A.S.&R. Co., section secretary-treas- 
urer; James Fletcher, Chairman, 
Underground Mining Div.; H. E. 
Metz, Chairman, Mining Geology 
Div.; F. J. Downey, Chairman, 


Smelting Div.; Henry Martin, Chair- 
man, Mineral Dressing Div.; D. R. 
Purvis, Chairman, Open Pit Mining 
Division. 

New Division Chairmen 

The five chairmen were called on 
for a brief report on the activities of 
their divisions during the year, and 
the new division chairmen for 1957 
were announced, as follows: 

Mining Geology Div.—J. Ruben 
Velasco; Underground Mining Div.— 
E. Keith Staley; Open Pit Mining 
Div.—L. Ormsby; Ore Dressing Div. 
—E. V. Given; Smelting Div.—R. C. 
Wilson. 

Election Results 


John A. Richards, A. P. Morris 
and Walter C. Lawson were elected 
chairman, first vice chairman and 
second vice chairman, and Reed F. 
Welch, secretary treasurer, of the 
Arizona Section for 1957. The exist- 
ing Board of Directors was re- 
elected, together with newly elected 
members: J. D. Forrester, E. D. 
Spaulding, A. B. Bowman, Reed F. 
Welch and K. Sutton. 

President-Elect Grover Holt then 
addressed the meeting on Iron Ore, 
Past, Present and Future. 

An evening of dancing followed, 
after which the Arizona Section 
members went “back to the mines” 
after this record meeting. 


Student Section Meeting 


The Student Section met again on 
Dec. 6 to hear an illustrated talk by 
J. J. Feketie, assistant employment 
manager, Cerro de Pasco Corp. Mr. 
Feketie addressed the more than 240 
members, wives and guests, on the 
topic of his company’s mining and 
metallurgy industry in Peru. 

(Continued on page 284) 


1957 Nuclear Congress 
Set in Philadelphia 


Peacetime uses of atomic energy 
will be the topic of the 1957 Nuclear 
Congress, scheduled for March 11-15 
at Philadelphia’s Convention Hall. 
Coordinated by Engineers Joint 
Council, the session will bring to- 
gether leaders in science, engineer- 
ing, industry, government, educa- 
tion, agriculture and other fields. 

Included in the Congress are four 
major elements, one being the Sec- 
ond Nuclear Engineering and Sci- 
ence Congress, sponsored by 20 en- 
gineering and scientific societies. 
During the five-day program 130 
technical papers will be presented 
dealing with various phases of nu- 
clear operations, from mining to the 
disposal of radioactive waste. Em- 
phasis will be on new developments 
of potential value to civilian indus- 
try, especially in the fields of metal- 
lurgy, chemical processing, mechani- 
cal and power application. 

The Fifth Hot Laboratories and 
Equipment Conference, sponsored 
by the Hot Laboratories Committee, 
Oak Ridge National Laboratory, 
Tenn., on March 14-15th, will deal 
with operation and development of 
equipment for atomic laboratories. 

Walter G. Whitman of Massachu- 
setts Institute of Technology, is 
general chairman for the 1957 Con- 
gress. President of the AIChE, he was 
also secretary-general of the U. N. 
Atoms For Peace Conference in 
Geneva, 1955. According to Dr. 
Whitman, “The 1957 Nuclear Con- 
gress will continue the remarkable 
cooperation among engineers and 
scientists from almost every portion 
of the globe and from every branch 
of science and engineering for the 
benefit of mankind, that was first 
evidenced at Geneva and later at 
the first EJC Congress in Cleveland 
in 1955. Progress in the civilian uses 
of atomic energy is being immeasur- 
ably expedited through this coopera- 
tive action.” 

Topics which will be covered by 
the Fifth Atomic Energy in Industry 
Conference are: fusion; recent de- 
velopments in radiation chemistry 
and radio-isotopes applications, for- 
eign and domestic markets for 
atomic energy products; nuclear 
propulsion; waste disposal; health 
and safety problems; the economics 
of new reactor types; the latest de- 
velopments in atomic energy legis- 
lation; and problems in local and 
state atomic energy regulations. 

The 1957 Congress expects repre- 
sentatives from other nations to par- 
ticipate in the meetings and to ex- 
hibit at the Exposition. 

In addition to the four major or- 
ganizations, the following partial list 
of organizations will be represented 
at the 1957 Congress: AIME, ASCE, 
ASME, AIEE, AIChE, ACS, ASM, 


continuous peak-load 
Dust Collection 


through 


automatic 


Plants running full blast can ill-afford down time for 
equipment repairs and maintenance. Dust collection around 
the clock without interruption is commonplace with Norblo 
Automatic Bag Type Arresters. 


Complete time-cycles for progressive automatic bag shak- 
ing are controlled by highly efficient electric timers. Only 
one compartment is cut out at a time, and that for just a 
few seconds, with no drop in efficiency for the installation 
as a whole. Norblo’s compartment construction is the time- 
saving solution to inspection, maintenance and repair in 
busy plants... For “good housekeeping” or for salvage, 
Norblo Automatic installations have many design advan- 
tages wherever continuous high recovery of industrial dusts 
and fumes is important. 


It pays you to write at once for latest information on 
Norblo Automatic Bag Type Dust Arrester that assures 
constant high efficiency dust handling. 


THE NORTHERN BLOWER COMPANY 
6424 Barberton Ave., Cleveland 2, Ohio OLympic 1-1300 


cleaning 


IRE, SAE, ASTM, and the American 
Waterworks Assn. 


ENGINEERED DUST COLLECTION SYSTEMS 


FOR ALL INDUSTRIES 
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INDUSTRIAL MINERALS DIVISION 


NEWSLETTER 


Dear Members of the 
Industrial Minerals Division: 


Chairman R. B. Ladoo called the 
last executive committee meeting at 
the Northeastern Mining Branch 
conference at Hershey, Pa. Smooth 
progress was evident in the reports 
of all committees, particularly the 
program committee report by T. E. 
Gillingham on plans for the annual 
meeting in New Orleans. Our Divi- 
sion will hold seven technical ses- 
sions, including a joint session with 
MBD. The next Executive Commit- 
tee meeting will be held at that time. 


Hershey Meeting 


The Hershey meeting was a huge 
success, with attendance 60 pct above 
preliminary estimates. President- 
Elect Grover Holt brought a message 
that minerals people understand. 
In spite of competition from field 
trips, the session on Industrial Min- 
erals was well attended and active 
discussions carried the program to 
the limit of time. At this meeting, 
the Mining Branch Council labored 
long over the final draft of new by- 
laws for the AIME Society of Min- 
ing Engineers which is to replace 
the present Mining Branch. This 
draft will be voted upon by the 
Board of Directors in New Orleans. 


1957-58 Committee Chairmen 
Last July, Mrntnc ENGINEERING 


listed the new Divisional officers for 
1957-58. It is a pleasure to report 
that a complete slate of committees 
has since been formed, and the only 
thing now lacking is the year’s work 
for which we were chosen. The sup- 
port of the entire Division is urged 
for the following chairmen and their 
members: T. E. Gillingham, Jr.— 
program; H. A. Meyerhoff—member- 
ship; D. R. Irving—divisional pub- 
lications; R. S. Shrode—chemical 
raw materials; F. R. Hunter—ceramic 
raw materials; Mrs. P. Moyd—rare 
and radioactive minerals; Mrs. K. 
Mather—cement, lime, and gypsum; 
G. W. Josephson—mineral aggre- 
gates; W. T. Stuart—industrial wa- 
ters; T. D. Murphy—fillers, fibers, 
and pigments; W. E. Ham—special 
sands and abrasives; F. Rockwell, 
Jr.—dimension stone and slate. 

J. L. Gillson has organized an edi- 
torial board for preparation of a 
third edition of Industrial Minerals 
and Rocks, and assignment of chap- 
ters to authors was completed by 
January 1. Emphasis will be placed 
on changes in products, methods, 


and markets that have developed 
since 1949, the date of the second 
edition. In consequence there will 
be some changes in the number and 
scope of the commodity chapters. 


Branch to Meet in Florida 


The attention of our Division is 
already being focused on the Min- 
ing Branch meeting to be held next 
Oct. 15-18, at the Hillsboro Hotel in 
Tampa, under the sponsorship of the 
Florida Section. H. E. Uhland is 
general chairman for this meeting. 
If you have any questions about the 
desirability of attending, ask some 
of us who were in Tampa in 1949 for 
our Divisional meeting. The real 
question is how to get you home. 

Much thought and discussion have 
been given to the matter of divi- 
sional affiliation as reflected in the 
membership of our own Division. 
Ours is set up on a commodity basis. 
The net result to the individual is 
somewhat akin to the old proposi- 
tion of force versus object. Some 
favor uniformity, and others do not. 
This situation should have our seri- 
ous study. 

Please review the new Divisional 
directory, scheduled for issue some 
time this month, to see how many 
active industrial mineralizers of 
your acquaintance are not included. 
And that brings me to what I hope 
will be our theme for the new year 
—membership. More on that later. 
—T. L. Kesler 


Over 


1321 South Main St. 


Salt Lake City, Utah 


_ Telephone 
Contact Salt Lake City Office” 


Half Century 


Experience in 


Exploration and Development 
Diamond Core Drilling 
Rock Breaking Grouting 
Shaft Sinking 
Mining Quarrying 
and Tunnel Driving 
Full details on request 


ovies 


DRILLING COMPANY 
Dial HUnter 4-4401 


BULK MATERIAL CONTROL 
under 
Pressure or Vacuum 


Saal 


New Roto-Bin-Dicator mounts out-. 
side bin, at any angle, for bin 
level signaling or machinery con- 
trol. Material loads on paddle 
actuate Micro switch in motor 
housing. Flexible paddle shaft 
permits use with large or lumpy 
materials. Explosion- Proof 
U. L. Listed Units Now Available. 


ROTO- 
BIN- 
DICATOR 


pack in storage. 


FREE 


as 


| BIN-FLO 
AERATOR 


low pressure cir diffuser 
assures steady flow of fine, 
dry materials that tend to 


illustrate 
Literature 


WE SELL DIRECT + 
: 


BIN- 
DICATOR 


The original diaphragm-type 
bin level indicator for all ordi- 
nary applications. 


THE BIN-DICATOR CO. 


13946-G2 Kercheval + Detroit 15, Mich. 
Phone: VAlley 2-6952 
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ORDER THE FOLLOWING 
BOOKS THROUGH AIME— 
Address Irene K. Sharp, Book 
Dept. Ten percent discount 
given whenever possible. 


Prospecting in Canada, The Queen’s 
Printer, Ottawa, 401 pp., $2.00, 1956. 
—This illustrated 3rd edition sup- 
plies necessary and useful informa- 
tion to beginning and experienced 
prospectors. Tabular material is 
included. 


The British Non-Ferrous Metals 
Directory, Quin Press Ltd., 3rd ed., 
317 pp., approx. $4.30, 1956.—This 
guide to British producers and sup- 
pliers is divided into two sections, 
the first of which is a classification 
by product with details of producers 
and merchants. The second part is 
an alphabetical listing of firms. Both 
raw and semi-finished metal prod- 
ucts are included. 


The Future of Arid Lands, ed. by 
G. F. White, Pub. No. 43, American 
Assn. for the Advancement of Sci- 
ence, Washington, D. C., 464 pp., 
$6.75, 1956.—This collection of pa- 
pers and recommendations from the 
International Arid Lands Meetings 
presents the views of scientists from 
17 countries on the ways and means 
of turning the world’s arid areas 
into useful, productive assets. 


Chemical Engineering Practice, Voi. 
II: Solid State, ed. by H. W. Cremer, 
Academic Press Inc., 632 pp., $17.50, 
1956.—This book, the second of a 12- 
volume series, is a compilation of 
studies by British scientists on vari- 
ous aspects of solid state chemical 
engineering. Sections on metals and 
metallic alloys, metal corrosion, 
porous masses, and powder metal- 
lurgy are included. 


Metallurgy and Fuels, ed. by H. M. 
Finniston and J. P. Howe, McGraw- 
Hill Book Co. Inc. 785 pp., $21.00, 
1956.—This volume, fifth in the 
Progress in Nuclear Energy Series, 
is a collection of papers on the prob- 
lem of the reactor—the production 
of serviceable fuel elements, cool- 
ants, and moderators. In addition to 
studies of the elements, sections on 
the effects of irradiation and solid 
state physics are also included. 


Structural Geology, by L. U. deSitter, 
McGraw-Hill Book Co. Inc., 552 pp., 
$8.00, 1956.—Part I of this three-part 
treatise describes the physical prop- 
erties of rocks. Part II discusses 
comparative structural geology, and 
Part III deals with the characteris- 
tics of the largest structural units 
and theories about their origins. II- 
lustrations and 20 pages of refer- 
ences supplement the text. 


change from... 
40 MESH 


to 


400 MESH 


. in a few minutes, without 
interrupting operations. Yet any 
desired mesh may be maintained 
continuously. Ease of adjustment and 
close product control are 


possible with the. . . 


Air Classifier 


The Hardinge Gyrotor Classifier system, combined 


with a Hardinge grinding mill is an integrated 
grinding, classifying and product conveying system. 
Also available with an air-heating furnace for 


delivering a dry, ground product from 


undried feed. Complete specifications 


upon request. Bulletin 
AH-467 2 


HARDINGE 


COMPANY, INCORPORATED 


YORE, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 
New York + Toronto - Chicago - Hibbing - Houston + Salt Lake City - San Francisce 
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And See 
ourself 
“Why 


4 Flexible | 


FREE 
SAMPLE—TEST IT 
NDYOU WILL FIND IT 


tear. Much longer servi 


life.” 
Basige to install than metal pipe 
a fraction of metal 
pipes 
Less Mouble and expense. 

/ held 


Easy 


d oil resistant, 
Easy te couple using MineVe q 
Patent: ouplings. 


Full ge of and 


BRATTICE CLOTH CORP. 


330 SO. BUFFALO ST 


WARSAW, INDIANA 


| John Frassinelli has 


| Walter Lee 


PERSONALS 


resigned as 
senior industrial engineer at the 
U. S. Steel Corp. coal mines in Gary, 
W. Va., to join the consulting firm 
of, Robinson & Robinson, Charles- 
ton, W. Va. 


Robert D. Saltsman has been named 
to the staff of Bituminous Coal Re- 
search Inc. as project engineer. He 
was formerly resident mining engi- 
neer for Youngstown Mines Corp., 
Dehue, W. Va. 


Robert R. Beebe has joined the 
faculty of Montana School of Mines 
as an instructor and research associ- 
ate, Mineral Dressing Dept. A mem- 
ber of the AIME MBD Education 
Committee, he had been employed 
in the Minerals Beneficiation Div., 
Battelle Memorial Institute, Colum- 
bus, Ohio. 


is now with Kaiser 


Bauxite Co., Spur Tree, Jamaica, 


Boris J. Kochanowsky, Mining Dept., 
Pennsylvania State University, spent 


| last summer in Germany continuing 
| his research in blasting. While there, 
| he also delivered guest lectures at 
| the University of Aachen and the 


School of Mines, Clausthal. 


S. C. BERUBE 


Stephen C. Berube is now Central 
Region manager, Le Roi Div., West- 
inghouse Air Brake Co., with offices 
in Milwaukee. 


F. W. Goddard is now superinten- 
dent of the flotation mill, Parral, 
Mexico, unit of Cia. Minera Asarco, 
S. A., a subsidiary of American 
Smelting & Refining Co. 


Jan P. Van Cruyningen has trans- 
ferred from the Billiton Mining Co. 
ore dressing plant in Arnhem, Hol- 
land, to Mbeya Exploration Co. in 
Tanganyika, British East Africa. 


Yes Sir! You'll Save Plenty 


Insisting On.... 


You'll save time because Hoffman 
Oriented Diamond Bits expose only 
the hard, sharp cutting edges to the 
work for faster penetration. They cut 
rather than scrape to save on power 
and equipment costs. They assure 
clean, smooth cores that save the 
guesswork on formation structures. 
Available for prompt delivery right 
to your job site in exactly the size 
and type you need—Hoffman Bits will 
also save you plenty of operational 
headaches. 


Write for Literature and Prices— FREE 


HOFFMAN BROS. DRILLING CO. 


(SINCE 1902) 


100 Cedar Street Punxsutawney, Penna. 
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J. A. DRAIN 


James A. Drain has been named vice 
president and general manager of 
the Mining and Construction Div., 
Joy Mfg. Co., Pittsburgh. Hugo C. 
Nyquist received a similar appoint- 
ment in the Coal Machinery Div. 


H. C. NYQUIST 


B. W. Norton has advanced from 
general superintendent to vice pres- 
ident of Shenango Furnace Co., 
Sharpsville, Pa. 


L. C. Jones, chief engineer, Utah 
Copper Div., Kennecott Copper 
Corp., has retired after nearly a 
half-century of service. A native of 
Utah, Mr. Jones joined the com- 
pany’s engineering department in 
1908. Working his way up through 
the ranks, he was made assistant 
mine engineer in 1917, in which ca- 
pacity he remained until he was ap- 
pointed mine engineer in 1937. He 
was named chief engineer, Utah 
Copper Div., in 1952. During his 48 
years with the company, Mr. Jones 
has witnessed and taken part in tre- 
mendous changes. He has seen a 
staggering total of 760 million tons 
removed from the great Bingham 
Canyon copper mine which formerly 
yielded 7,000 tpd and now is a 90,- 
000 tpd operation. He had a part in 
the conversion from steam shovel to 
electric shovel mining, and assisted 
in engineering three tunnels out of 
the pit. The latest, just started, will 
be the longest single mine tunnel in 
the country. 


FOR YOUR PRODUCTION 


wee! Borer, Cor 


HAULAGE Pick wishin 


46 


Card! 


A 


Our shops are known to mining men through- 
out the world for custom building of mine cars and 
other haulage equipment. Here are some of the 
standard and custom designed items made by 
Card. For complete information, write or phone. 


Frequently modification of a standard Card 
car will serve to meet every specification of special 
haulage at very little more than the cost of a 
standard car. Our engineers can show you how 
to standardize your mine haulage with cars that 
are custom built for you alone. Many mine opera- 
tors find they cannot afford even to make cor 
bodies and repair parts...Card prices are lower 
even after freight costs are added. 


Be your production large or small, 
Card can fit your needs— economically. 
Our engineers are available for consultation 


Coal Mine Cars 
Ore and Industrial Cars 
Mine Car Wheels & Trucks 


Sheaves — Rope, Knuckle, Curve 


Track Rope Rollers, Slope 
Rollers 


Carrying Sheaves, Swivels, 
Hitchings 


Loading Booms, Landing Chairs 


Automatic and Plain Cages 
Skips and Dumps 


Revolving Screens 
Perforated Screen Plates 
Truckloaders 
Track Turnouts 
Frogs, Crossovers, Guard Rails 


SECO 


Split Switches 
Switch Stands 
Track Turntables 
Rail Sections and Parts 


«+2501 WEST 16TH ave. 
DENVER, COLORADO 
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Charles H. Dodge, until recently 
mining health and safety engineer, 
USBM, Pittsburgh, has been named 
valuation engineer, Tax Audit Div., 
Office of Internal Revenue. His 
assignment is the valuation of min- 
eral properties and plants, with 


C. H. DODGE 


headquarters in Pittsburgh. A past 
vice president of the Pittsburgh Coal 
Mining Institute, he is a member of 
the National Mine Rescue Assn. and 
the National Institute of Mine In- 
spectors. He holds B.S. and M.S. de- 
grees in mining engineering from 
the University of Illinois, and Car- 
negie Institute of Technology. 


Luis A. Nogales, consulting engineer, 
is associated with the Barium Steel 
Corp. of New York. A native of 
Bolivia, Mr. Nogales is doing mine 
examination work in South America 
for the company and at present is 
stationed in Peru. 


Thomas V. McEvilly and Emil J. 
Mateker, Jr., were first and third 
prize winners, respectively, in the 
Society of Exploration Geophysicists’ 
world-wide student essay contest. 
Both men are graduate students at 
St. Louis University. 


F. R. Jones is mine manager, Stan- 
rock Uranium Mines Ltd., Toronto. 
He had been general superintendent 
of MacIntyre Development, Ta- 
hawus, N. Y. 


Homer 8S. Anderson is resident en- 
gineer for the New York & Hon- 
duras Rosario Mining Co. with 
offices in New York. 


James W. Miller has joined the con- 
sulting firm of Robinson & Robinson, 
Charleston, W. Va. Prior to accept- 
ing this post, Mr. Miller was prepa- 
ration engineer, USBM, Pittsburgh, 
for eight years where he supervised 
the experimental coal preparation 
pilot plant. In addition, he taught 
mineral dressing at the University 
of Pittsburgh. 


George W. McCaa is in Moundsville, 
W. Va., as general manager of the 
Hanna Coal Co. 


BELT 


FASTENERS 
and 
RIP PLATES 


FOR HEAVY 
CONVEYOR 
AND 
ELEVATOR 
BELTS OF 
ANY WIDTH 


% FLEXCO Fasteners make tight butt joints of 


great strength and durability. 


% Trough naturally, operate smoothly through 


take-up pulleys. 


% Distribute pull or tension uniformly. 


% Made of Steel, Monel, Stainless, Everdur. 


Also Promal top plates. 
*% FLEXCO Ri 


joining clean straight rips, 


Plates are for bridging soft 
spots and FLEXCO Fasteners for patching or 


— 


Compression Grip distributes 
strain over whole plate area 


Order From Your Supply House. Ask for Bulletin F-112 
FLEXIBLE STEEL LACING €0., 4629 Lexington St., Chicago 44, ‘Il. 
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H. E. LEE 


Harold E. Lee has been appointed 
vice president in charge of research 
and development at The Bunker 
Hill Co., San Francisco. A member 
of the staff since 1931, he had been 
manager of metallurgy, in charge of 
ore procurement and responsible for 
the company’s reduction plants. Mr. 
Lee holds B.S. and M.S. degrees 
from the University of Idaho. 


A number of personnel changes 
were recently announced by Kenne- 
cott Copper Corp. Among these were 
the following: Thomas J. Hubbard, 
former general master mechanic, has 
been appointed superintendent of 
the Magna Plant, Utah Copper Div., 
to succeed John Allan who retired 
after 43 years service. Glen Wilson, 
drilling and blasting foreman, Ray 
Mines Div., has been transferred to 
the Industrial Engineering Dept. at 
the Ray Plant for a year’s training. 
John R. Chambers, who was transit- 
man in the Engineering Dept., has 
been promoted to assistant drilling 
and blasting foreman at Ray Mines. 
In the mills mechanical and main- 
tenance department, Lorenzo Baldee 
was appointed general master me- 
chanic, with R. L. Dean to assist 
him. Mr. Baldee had been master 
mechanic at the Arthur Mill, while 
Dean had been working in the labor 
relations department. 


D. D. McNaughton has been pro- 
moted from churn drill foreman to 
drilling and blasting foreman at 
Kennecott Copper Corp., Hurley, 
N. M., while Theriot S. Melancon ad- 
vanced from junior engineer to as- 
sistant geologist. Another member of 
the Kennecott staff, Paul Lemke, re- 
cently presented a paper on the use 
of cyclone thickeners at the Ameri- 
can Mining Congress in Los Angeles. 


Arthur W. Heuck is in Hawaii as 
project engineer for Kaiser Alumi- 
num & Chemical Sales Co. 


G. M. DuBoulay has resigned his 
position with Frontino Gold Mines 
Ltd. to become mine superintendent 
at Masara Mining Co., Manila, P. I. 


® 
| 


Richard F. Wesner has been ap- 
pointed general manager of opera- 
tions, Boone County Coal Corp., 
Sharples, W. Va., where he has been 
serving as acting general manager 
since last May. Prior to joining the 
company in 1954, Mr. Wesner was 
employed by the McNally Pittsburg 
Manufacturing Corp., Pittsburgh, 
Kan., in charge of installation and 
servicing of preparation plants. Dur- 
ing this service he became familiar 
with the Sharples, W. Va., company. 
A graduate of Pennsylvania State 
University, where he received B.S. 
and M.S. degrees, he is a vice presi- 
dent of the Coal River Mining 
Institute. 

N. de Voogd has resigned as chief 
engineer-geologist with the Comité 
National du Kivu, Belgian Congo, 
and is now chief engineer for the 
La Luz Mines Ltd., Siuna, Nicaragua. 


C. G. AMSTUTZ 


G. C. Amstutz, formerly with Cerro 
de Pasco Corp. in Peru, has been 
named associate professor of geology 
at the University of Missouri, where 
he will teach economic geology, geo- 
chemistry, petrology and mineralogy 
in the School of Mines and Metal- 
lurgy at Rollo, Mo. 


Charles Fairhurst has joined the 
staff of the Dept. of Mineral Engi- 
neering, School of Mines and Metal- 
lurgy, University of Minnesota, Min- 
neapolis, where he will conduct 
courses in mine plant engineering. A 
graduate of Sheffield University, 
England, Dr. Fairhurst’s principal 
research interest is in rock drilling. 
He was recently awarded the Sam 
Mavor Students Prize from the In- 
stitution of Mining Engineers, Lon- 
don, for his paper Some Possibilities 
and Limitations of Rotary Drilling 
in Hard Rocks. 

Felix du Breuil is in the mining re- 
search and development department, 
The Jeffrey Manufacturing Co., Co- 
lumbus, Ohio. He had been an asso- 
ciate professor in Pennsylvania 
State University’s Dept. of Mining. 
C. D. Michaelson, general manager 
of Western Mining Div., Kenne- 
cott Copper Corp., has been named 
Utah State Chairman of the 1957 
Utah Crusade for Freedom. 


Get FASTER, Lower-Cost 


BLAST HOLES 


The 6TA is an integral unit drill mounted on a 
Caterpillar D6 Diesel Tractor (other mountings 
optional) that gives you: 


© GREATEST MOBILITY 

© FASTER PENETRATION 
© LOWER INITIAL COST 
© LOWEST OPERATING COST 


in blast hole operations for overburden removal, pit 
and quarry work, mining blast holes, construction 
and other vertical hole operations. In ordinary hard i 
rock drilling the 6TA completes 8” holes at speeds 
of 1 to 3 feet per minute — provides better fragmen- 
tation and improved powder ratio. 


Portadrill 6TA-Tractor mounted 


INTEGRAL DUST CONTROL SYSTEM 
An efficient built-in dust control sys- 
tem eliminates the hazards of blowing 
dust at the hole site. Cuttings may be 
used for stemming the hole. Portadrill 
Design speeds servicing... parts are 
obtainable anywhere in the world. 


Mode! 6TA mounted on all-wheel 
drive carrier. 


Get the FACTS onthe 6 TA 


This field-proved drill will cut your vertical hole costs — give you greater 
production with less initial and operating costs. Complete specifications, 
price and delivery date on request. 


MANUFACTURED BY 


THE WINTER-WEISS CoO. 


2201 Blake Street Denver 5, Colo., USA 


Portadrili Models include conventional drills; ‘air biast’’ and combination air-water and Reverse 
circulation models — truck, tractor or trailer mounted for vertical hole operations to 2,000’ depths 
and up to 60” diameters. 
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Albert J. Charles, formerly with the 
War Department, is now a geologist 
in Bradenton, Fla. 


J. V. Zironi is with Minera Kino, 
S.A., Hermosillo, Sonora, Mexico. 


Graydon L. Sallee, former general 
superintendent, AEC Uranium Con- 
centrator, Monticelle, Utah, is now 
plant superintendent, Lost Creek Oil 
& Uranium Co., Rawlins, Wyo. 


Joseph F. Haseman, formerly head 
of the Minerals Separation Div., 
Foote Mineral Co., is now principal 
research engineer at the Florida 
Experiment Station, International 
Minerals & Chemical Corp., in Mul- 
berry, Fla. 


John C. Fox is assistant manager, 
Mining Div., American Metal Co. 
Ltd., New York. 


"They re Pumping 


Swell for J & 


NAGLE PUMPS are used at Jones & 


Laughlin Steel Corp.'s Aliquippa Works, 
Otis Works, Vesta Shannopin Coal Prep- 
aration Plant, on the Mesabi range and at 
Benson Mines, Star Lake, N.Y... . doing 
@ variety of pumping jobs... . every one 

an abrasive, gritty pumping job . . . just the 
kind of pumping jobs Nagles take to. 


Nagle Vertical Cantilever Pumps eliminate 
stuffing box troubles, pumped materials 
do not come in contact with bearings, 
water end parts made of material most 
suitable for the particular application. 
Horizontal and vertical shaft types for every 
abusive service. No wonder Nagles have 
become so widely used in less than 

10 years. 


Get the facts—Send for Catalog 5206 
and names of mines using Nagles! 


6" type "SW-OB" pump in 
pit drainage service, fifth 
cut, J & L Benson Mine, 
Star Lake, N.Y... . one 
of 10 Nagle Pumps at this 


operation. 


NAGLE PUMPS, INC, 


AVE 


CHICAGO HEIGHTS, ILL. 


"APPLICATIONS 


CORROSIVE 


Catering to you—to your needs—to your specs 


PREPACKAGED MEALS 
for FIELD PARTIES 


Individual meals or complete feeding since 1951 
1956 Oil Explorations in Iran, Turkey, Canada, Yemen, Mexico, etc 


Oftering— 
Top quality foods 
Variety & palatability 
Full caloric values 
Guaranteed shelf-life 
Compact size units 
Minimum weights 
Comfort items 


Offering— 
Home style meals 
Full tasty menus 
No leftovers 


P. O. Box 55B 


Write, phone or wire for illustrated catalogue and price list - - - 
or quotation on your own specific requirements 


BOLTON FARM PACKING CO., 


Newton 58, Massachusetts 


Inc. 
Tel: DEcatur 2-6336 
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Around The Sections 


(Continued from page 276) 


Montana Section News 


The Anderson-Carlisle Society, 
student chapter of the Montana 
School of Mines, re-inaugurated a 
public open house at their school 
Nov. 2-3. Officially known as E Day, 
the program received the support of 
every department, and each pre- 
sented a display prepared by the 
students and faculty. 


Included were exhibits on flotation 
cells by the Mineral Dressing Dept.; 
plating bath offered by Chemistry; 
scintillator, and blacklight demon- 
strations by the Montana Bureau of 
Mines & Geology. The Mining Dept. 
showed mine models and equipment, 
while Physics featured electronic 
exhibits. In addition movies were 
shown each day on many topics in- 
cluding mining, manufacturing dia- 
mond bits, and the story of oil. 


Refreshments were provided by 
the associated students, student 
wives club and the faculty women’s 
club. The large turnout encouraged 
the Society to hold E Day annually. 


e Montana Section members dined 
at the Meadow Lark Country Club 
in Great Falls on November 17th. 
With the Anaconda Co. providing 
cocktails and a turkey dinner, the 
evening meeting was charged with 
an atmosphere of conviviality. Frank 
Armes, assistant superintendent of 
Anaconda Wire & Cable Co.’s Great 
Falls plant, led off with a resume of 
Anaconda’s entry into the aluminum 
business, and a description of the 
flow sheet of the new aluminum rod 
mill. The next speaker, Ed Casey, 
described the preparation and use of 
aluminum wire in power transmis- 
sion at Anaconda. The session wound 


~] 
PUMPS FOR ABRASIVE "AND 
problems 
Convenience 
Efficiency 


A-T-S Cont‘d. 


up with an inspection tour of the 
aluminum rod mill at Black Eagle. 


e Death was an uninvited guest at 
the close of the Montana Section an- 
nual election-dinner meeting, Dec. 
15 at the Finlen Hotel, Butte, Mont. 
After ending the short business ses- 
sion, Section Chairman C. V. Saylor 
collapsed and died. Earlier in the 
evening he had presented the guest 
speaker, Lester Zeihen, research ge- 
ologist, The Anaconda Co., whose 
topic was The Romance of Precious 
Stones. Mr. Zeihen illustrated his 
talk with displays of precious, semi- 
precious, and common stones. The 
lecture was followed by a film, A 
Diamond is Forever. Because two 
members of the nominating commit- 
tee were unable to attend the meet- 
ing, it was decided to postpone the 
elections until the January meeting 
on the campus of the Montana 
School of Mines. 


e The New York Section met No- 
vember 15, at the Mining Club, at 
which time they heard guest speaker 
Tom Winston, foreign correspondent, 
McGraw Hill World News, discuss 
The Situation in the Middle East. 
Mr. Winston, who recently returned 
from Beirut, covered the background 
and current problems in that area, 
with particular emphasis on raw 


materials. This dinner meeting was keep continuous mining 


also membership night, and all were 


invited to bring prospective members. equipment operating 


@ More than 155 members turned at full capacity all day 


out for the San Francisco Section’s 


annual Christmas party on Dec. 12. One of the most common problems encountered in the operation of con- 


The Engineers’ Club was the scene 
of good fellowship and fun which 
began at 5:30 pm with cocktails and 


tinuous coal and ore processing equipment is the bridging and plugging 
of materials in storage bins, hoppers and chutes. 


music. Dinner followed and a spe- Syntron Electric Vibrators provide the most practical, the most eco- 


cial floor show at 8 pm provided 
perfect entertainment. James P. 
Bradley, section chairman, presided. 


nomical method of combating this problem. Syntron Electric Vibrators 
with their 3600 controllable vibrations per minute keep even the most 


The Section met again on January stubborn materials flowing freely to conveyor belts, screens, crushers 
9, at which time Gordon Fox, mana- and other continuous processing equipment. 


ger, Canadian Bank of Commerce, 
Alberta, Canada, presented an infor- 
mative lecture on recent develop- 


e When the Ajo, Ariz. Subsection 


Club, it was a social gathering held 
jointly with the WAAIME. Fish- 
house punch was served followed by 
a tasty pot-luck dinner. Arrange- Gasoline 
ments for the dinner were made by Hammer 
Mrs. Patty Wine, Mrs. M. Gardner, ROCK 
and Mrs. Maria Simpson, while DRILLS 
John Coppo and B. B. Hickman con- 
cocted the punch, assisted by W. C. 
Hunter and F. Rickard. After dinner 
the merry-makers gathered ‘round 
for the breaking of the pifiata, beau- 
tifully decorated by Mrs. O. Glenn, 
and Mrs. J. Rhoades. Swede Seaberg 
was the lucky man who finally broke 
the pifiata, and a mad scramble for 
the goodies ensued. Dancing ended 
a thoroughly enjoyable evening. 


met on Dec. 13 at the Ajo Country Other SYNTRON Equipment 


SYNTRON COMPANY | 


554 Lexington Ave. Homer City, Penna. 


Easily installed. Available in a range of sizes to handle from 1 cubic 
foot hoppers up to big bins and bunkers. Send details of your problem— 
ments in the mineral industry. our application engineers will be glad to submit recommendations. 


of proven dependable quality. 


TEST SIEVE SHAFT 
SHAKERS SEALS 
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OBITUARIES 


Everett M. Paris 
An Appreciation 
by Henry R. Wardwell 

Everett M. Paris (Member 1940), 
passed away Nov. 3, 1956, in Grand 
Junction, Colo., a victim of myaes- 
thenia gravis. At the time of his 
death he was manager of mines for 
Union Carbide Nuclear Co. in the 
uranium field of the Colorado 
Plateau. 

Ev was born Dec. 27, 1914, in 
Turners Falls, Mass., and was raised 
in Burlington, Vt., where he at- 
tended Burlington High School. 
Following graduation in 1933, he 
worked as an apprentice, carpenter, 
and plumber on house construction, 
until he was smitten with the urge 
to join the ranks of the mining 
engineers. 

During the five years ending June 
1940, Ev attended the Colorado 
School of Mines and worked as a 
contract miner in the mines at Idaho 
Springs, Gilman, and Climax. Fol- 
lowing graduation from the School 
of Mines as mining engineer, he 
married Barbara H. Henderson on 
Nov. 16, 1940, in Boulder, Colo. 

The Parises commenced their fam- 
ily life in Bisbee where Ev was 


called to service in the Army with 
the Corps of Engineers early in Jan- 
uary 1942. He saw action in the 
North African and Italian campaigns. 
Discharged from the Army as a Cap- 
tain in France, he was back in the 
States for Christmas in 1945. 

Ev resumed his career as a min- 
ing engineer in January 1946 by 
joining the staff at the Pine Creek 
tungsten operations of U. S. Vana- 
dium Co. near Bishop, Calif. In two 
years he progressed from miner to 
shift boss. Thereafter, he worked as 
shift boss until June 1948 at Park 
City for New Park Mining Co. and 
in Superior, Ariz., for Magna Copper 
Co. as level boss until the fall of 
1948. 

From Superior, Ev and Barbara 
rejoined the personnel of U. S. Va- 
nadium Co., this time at Uravan, 
Colo., when Union Carbide was re- 
opening the U-V mines in the Ura- 
van Mineral Belt. As Mine Supt., Ev 
was responsible for supervision of a 
multitude of individually contracted 
sandstone mine operations in South- 
western Colorado and Southeastern 
Utah. 

In April of 1953, the Parises moved 
to Grand Junction, Colo., where Ev 
was appointed manager of mines for 
Union Carbide Nuclear Co., a job 
which he ably accomplished until his 
untimely death. He served as chair- 
man of the AIME Colorado Plateau 


FINE MATERIAL 
WASHERS LOG WASHERS 


EAGLE WASHERS 


AND CLASSIFIERS 

FOR ORE AND 

NON-METALLIC 
MINERALS 


Eagle-Water Scalping-Classifying Tanks fea- 
turing automatic control valves. 


LF EXPERIENCE, PROGRESS, SERVICE, SINCE 1872 


EAGLE IRON WORKS 


276 HOLCOMB AVE., DES MOINES, IOWA 


SWINTEK" 
DREDGE LADDERS 


Single and double screw fine material 
washer-classifier-dehydrators with Rib- 
bon type screws, up to 54” diameter, 
with replaceable Ni-Hard shoes. 


Heavy duty Log Washers, with 
logs up to 48” diameter. Sturdy 
tubular log shaft. Send for gen- 
eral catalog. 


Ask about minerals now being 
processed by Eagles. 


EAGLE 
COAL 
CRACKERS 
and 
CHIPPERS 

Ask for 
Bulletin 
1151. 


BREAKER BALLS & 
PILE HAMMERS. 
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Section and was an active member 
of the Congregational Church. 

In addition to his wife, Barbara, 
Ev is survived by a daughter, Su- 
zanne; two brothers, Franklin R. and 
LeRoy Paris; a sister, Mrs. Mildred 
Beck; and his mother, Mrs. Clara 
Paris. His memory will be long 
cherished by the mining fraternity 
and families, by the hunters and 
fishermen, and many other friends 
in the numerous camps he enlivened 
with his warm zest and comradeship. 


Eugene A. White 
An Appreciation by 
D. A. Somerville 


Eugene A. White (Member 1927) 
was born in West Union, Iowa, on 
Nov. 17, 1885. His death occurred in 
a Tacoma, Wash., hospital on Dec. 
9, 1956. 

He received his secondary and 
high school education in Iowa and 
his mining engineering at the Uni- 
versity of Washington, from which 
he was graduated in 1908. Miscel- 
laneous work kept him busy until 
1910 when he obtained employment 
in the assay office of the Tacoma 
Plant, American Smelting & Refin- 
ing Co. He served in various capaci- 
ties and was general superintendent 
for about seven years. From 1932 
until his retirement he was manager. 

During the period when he was at 
the smelter, he became well ac- 
quainted with the mining and smelt- 
ing fraternity on the Pacific Coast 
and particularly the Northwest, in- 
cluding British Columbia. He de- 
voted much time to civic affairs, tak- 
ing a very active part in the work 
of the Tacoma Chamber of Com- 
merce and the Community Chest. 
He served his Alma Mater, the Uni- 
versity of Washington, as a regent 
and thus was able to advance the 
interests of that institution. 

Eugene White was perhaps most 
widely known for his leadership in 
the Masonic fraternity, being recog- 
nized as a Masonic scholar, philoso- 
pher, and speaker of note. He gave 
much time to the building commit- 
tee of the First Christian Church of 
Tacoma and was a member of the 
Board of Trustees of the Tacoma 
General Hospital. He took a very 
keen interest in the affairs of the 
Institute and from 1945 to 1948 was 
an AIME National Director. 

Mr. White is survived by his wife, 
the former Nellie Mae Dunlap; a 
daughter, Mrs. Eleanor Youngs of 
Seattle, and her four sons; his 
brother, Richard F. White; and two 
sisters, Mrs. Florence Meyers and 
Miss Frances White. 

After “retirement” Mr. White 
could have spent his days basking 
in the sunshine of genial winter re- 
sorts or loafing in the summer-time 
on ocean-cooled beaches or beside 
mountain lakes. Instead he chose to 
remain active in fraternal and com- 
munity service. 


| | 


Ned W. Andrix 


An Appreciation by 
Kenneth K. Landes 


Ned Andrix (Member 1941), con- 
sulting geological engineer of Co- 
lumbus, Ohio, and president of Ohio 
Mineral Resources Consultants Inc., 
died Jan. 8, 1956 of a heart ailment 
and kidney infection from which he 
had been suffering for some time. He 
is survived by his wife, Beatrice; a 
daughter, Mrs. Charles B. Carter; 
his mother, Mrs. August C. Andrix; 
and two brothers, Glen, and Frank, 
as well as a grandson, Bryant, born 
Dec. 30, 1955. 

Ned Andrix was born at Lilly 
Chapel, Ohio on June 4, 1907. He 
graduated from Ohio State Univer- 
sity in 1929, and joined the AIME in 
1941. His professional life was an 
extremely active one; he worked 
mainly, but not exclusively, in the 
exploration for limestone, sand and 
gravel. At one time he formed and 
operated a core drilling company in 
addition to his consulting activities. 

An able and energetic geologist, 
Ned Andrix’s capacity for work was 
prodigious. At the same time he was 
the most spontaneously generous in- 
dividual that I have ever known. His 
generosity covered not only material 
things; he was also generous with 
his time, work, and knowledge. 


Necrology 


Date 
Elected Name 
S. E. Blamey 
L. Boeke 
Eugene E. Brossard 
Douglas C. Corner 
Jack Dankowitz Unknown 
James E. Davidson Unknown 
Everette DeGolyer Dec. 14, 1956 
Honorary Member 
Victor C. DeMunck Dec. 12, 1956 
August 1956 
Dec. 7, 1956 
Unknown 


November 1955 


Ernest V. Faraggi 
E. R. Fritz 

Joseph P. Gazzam 
Legion of Honor 

L. A. Grelling 
George H. Hannum 
J. Gordon Hardy 
Legion of Honor 
Marden W. Hayward February 
Gerardo Heimpe! Aug. 31, 
John B. Hicks Nov. 26, 
Woodrow Knott Nov. 
Robert S. Lewis February 
Legion of Honor 

R. I. C. Manning 

Thomas Morch 

Ralph Neuhaus 

R. C. Nicholson, Jr. 

Everett Paris 

V. F. Parry 

Ivor Pounds, Jr. 

Charles F. Ramseyer 

N. P. Rhinehart 

Clarence V. Saylor 

M. I. Signer, Jr. 

William D. Steinle 

J. Frank Tindol 

Eugene A. White 

Arnold Ziffzer 


Edwin J. Collins (Member 1909) 
died on August 15, 1956 at the age 
of 81 while attending the 53rd re- 
union of Michigan School of Mines 
where he received his B.S. and E.M. 
degrees. Mr. Collins was an engi- 
neer with Calumet & Hecla Co., the 
Calumet & Arizona Mining Co., and 


the Nevada Smelting & Mines Co. 
A consulting engineer until 1923, he 
became vice president and director 
of the Calumet & Arizona Mining 
Co. in 1923. During World War II, 
Mr. Collins worked with the USBM 
for three years. 


Edwin W. Mills (Member 1904) died 
recently. He was born Sept. 30, 1876 
in N. Wilbraham, Mass. Upon his 
graduation from Harvard Univer- 
sity in 1902, Mr. Mills became a hy- 
drometallurgist for Oriental Consoli- 
dated Mining Co. in Korea. He was 
subsequently employed by the Seoul 
Mining Co., Korea, and by Mills & 
Manning, Inc., Peiping, China. At 
the time of his death, he was con- 


sulting mining engineer for — the 
Sheep Tanks Mines, Salome, Ariz. 


James D. McClintock (Member 1944) 
died on July 2, 1956. On Dec. 18, 
1900 in Matteawan, N. Y., he re- 
ceived his B.A. from Amherst Col- 
lege and did graduate study at the 
School of Mines, Columbia Univer- 
sity. His career as a mining and 
metallurgical engineer for several 
southwestern mining companies led 
to his appointment in 1942 to the 
post of assistant chief, Metals Sec- 
tion, Mining Branch, WPB, and to a 
post with the U. S. Philippine War 
Damage Commission in 1948. At the 
time of his death, he was mining ex- 
ecutive for Ventures Ltd., N. Y. 


For Most Economical 


Concentration of Minerals 


When the concentration of minerals at their point of 
earliest liberation must be highly efficient, no other table 
or process excels treatment on a SuperDuty® DIAGONAL- 


DECK® Concentrating Table. 


Extensive use of these tables at mines both domestic and 
foreign, is proof of their completely satisfactory perform- 
ance. Records show that the SuperDuty table produces 


highest oC concentrates while, at the same time, holding 
ings losses to a minimum and greatly reducing the vol- 
ume of middlings for recirculation. 


The operation of this efficient table is explained fully in 
Bulletin 118-B, which will be sent gladly to engineers and 
persons on request. Send for your copy 


CONCENCO® Type 
“CPC” Classifier 


This all steel Constriction Plate 
Classifier is available in 1 to 10 
or more cells. Novel secondary 
classification sharpens the sepa- 
rations made by each main cell. 
ae offered are: (1) ac- 
curate classification or sharp siz- 
(2) easy effectiv: 
draulic water regulation, 
many got products as 
are cells, (4) continuous dis- 
charge, (5) no moving parts, (6) 
low maintenance cost. 


THE DEISTER* 


CONCENTRATOR 
f COMPANY 


* The ORIGINAL Deister Company * Inc. 1906 
923 Glasgow Ave. © Fort Wayne, Ind., U.S.A. 
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MEMBERSHIP 


Proposed for Membership 
Mining Branch, AIME 
Total AIME membership on Dec. 31, 1956, 


was 26,298; in addition 3,415 Student Asso- 
ciates were enrolled 


ADMISSIONS COMMITTEE 


R. B. Caples, Chairman; F. A. Ayer, Vice- 
Chairman; A. C. Brinker, R. H. Dickson, C. 
R. Dodson, R. B. Fulton, T. D. Jones, F. W. 
Hanson, Sidney Rolle, F. T. Sisco, O. B. J. 

W. McQuiston, Jr., A. R. Lytle, 


For further news of Mining 
Branch membership activi- 
ties, see page 239. 


The Institute desires to extend its privi- 
leges to every person to whom it can be of 
service, but does not desire as members per- 
sons who are unqualified. Institute members 
are urged to review this list as soon as pos- 
sible and immediately to inform the Secre- 
tary’s office if names of people are found 
who are known to be unqualified for AIME 
membership. 


Members 


Royal P. Anderson, Salt Lake City 
W. R. Bendy, St. Louis 
Byron T. Berge, East Ely, Nev. 
William C. Bleimeister, Detroit 
C. Blair Brown, Jr., York, Pa. 
E. B. Burton, Huntington, W. Va. 
P. Crowley, Vatukoula, Fiji Islands 
Robert W. DeMott, Jr., Roslyn, Pa. 
M. E. Devitt, Pelham, N. Y. 
Wallace J. Dixon, Whitefish, Mont. 
John L. Dodson, Philadelphia 
Elwin V. Draper, McGill, Nev. 
Walter David Duffy, Bonne Terre, Mo. 
Finn R. Eriksen, Oslo, Norway 
William H. Evans, Scotch Plains, N. J. 
A. F. Geiger, Campbell River, B. C., Canada 
aes T. Hair, Pittsburgh 

M. Hays, Pittsburgh 
Robert M. Jensen, New York 
Eino A. Kauti, Grand Rapids, Minn. 


Toe hole drilling with Kennametal Rock Bits 


KENNAMETAE Rock Bits 


drill abrasive sandstone 12” to 14” per minute 


Using Kennametal PX600-3'% and PC600-3 Bits, this 
contractor gets 150 feet per grind drilling Pocono sand- 
stone, and 8 to 10 regrinds per bit. At drilling speeds of 
12” to 14” per minute, this means that drilling time is 
cut to a minimum, his investment in drill bits is low, and 
bit maintenance is down to rock bottom. 

This is typical Kennametal Rock Bit performance in 
percussion drilling. To provide for varying conditions, 
Kennametal Rock Bits are available in three styles, all 
three with special Kennametal grades that stand up 
under heavy shock and abrasion. 

Style PA, or Chisel Bits provide fastest penetration in 
uniform rock formation. Style PC, or Cross Bits operate 
without wedging in fissured or ravelly formations. And 
Style PX, or “X” Bits eliminate rifling and produce 
uniformly round holes. Bits are available in sizes up to 
5” diameter. 

Why not discuss your drilling problems with a Kenna- 
metal representative? He will help you select the right 
style for each of your operations. Or write KENNAMETAL 
Inc., Mining Tool Division, Bedford, Pa. one 


* Trademark of a series of hard tungsten and tungsten-titanium carbides. 


INDUSTRY AND 


KENNAMETAL 
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Eugene F. Klein, Denver 

Evert M. Lehtola, Calumet, Minn. 
George A. Love, Stamford, Conn. 

Tej Bhan Malhotra, Calcutta, India 

F. J. Markette, McGill, Nev. 

Donald E. Mathewson, Albuquerque, N. M. 
Merrill F. McCarty, Midland, Mich. 

F. J. McCrory, Ticlio, Peru 

Charles E. McGraw, Lima, Peru 
Russell R. McLellan, Moab, Utah 
John W. Michener, Westport, Conn. 
Robert E. Naegele, Denver 

Lewis J. Patterson, Roger City, Mich. 
Alfred B. Riedel, Kulpmont, Pa 

Fred Roehrer, El Paso, Texas 

Edmund H. Scheick, Millington, N. J. 
J. R. Soldini, Caracas, Venezuela 
Roger W. Swindle, Grand Junction, Colo. 
William Van Drunen, Athens, Greece 
Vern H. Weatherston, Rancagua, Chile 
Richard W. Whitney, Riddle, Ore. 
Stig Zetterberg, New York 


Associates 


J. M. Allen, Chicago 

Floyd J. Andrews, Morenci, Ariz. 

B. A. Bauer, Salt Lake City 

Lewis C. Black, South Milwaukee, Wis. 

R. Briceno, Rosas Moreno, Mexico 

Robert Campbell, Short Hills, N. J. 
Norman A. Fordyce, Woodhaven, N. Y. 

H. Freyensee, Terre Haute, Ind. 

1. T. Goodspeed, Baltimore 

‘Walter L. Goodwin, Phoenix, Ariz. 

N. Kentish, New Orleans 

F. Lanchester, Manitouwadg, Ont., Canada 
B liy F. Lines, Morenci, Ariz. 

Robert W. Rader, Narberth, Pa. 

Wm. T. Richards, Morenci, Ariz. 

James O. Smith, Phoenix, Ariz. 

G. A. Stauffer, St. Catherines, Ont., Canada 
F. A. Wise, Samne, Peru 


Juniors 


Isauro V. Bacay, Manila, P. I. 

Hugo Jaen-Latorre, Pacasmayo, Peru 
David Wesley Johnson, Inspiration, Ariz. 
Milan Krukar, Yauricocha, Peru 
Kenneth G. Larsen, Rolla, Mo. 

Clement M. Llewellyn, Jr., Wilmington, N. C. 
S. Merrin, Denver 

Bruce L. Mitchell, Atlanta 

Paul M. Musgrove, Jr., Inspiration, Ariz. 
Thomas S. Nye, El Cerrito, Calif. 
George E. Patton, Jr., Lebanon, Pa. 

Fred G. R. Schreiber, New York 

Edward R. Vrablik, Palatine, Ill. 

E. D. Williams, Jr., Annville, Pa. 

James A. Younger, Kellogg, Idaho 


CHANGE OF STATUS 
Associate to Member 


Charles W. Campbell, Cosala, Sinaloa, Mexico 
Henry R. Colen, Columbia, Tenn. 

Grant W. Metzger, San Andreas, Calif. 
Walter E. Trauffer, Evanston, Il. 


Junior to Member 


A. Robert Almeida, Cambridge, Mass. 
Robert C. Bogart, Bagdad, Ariz 

Scott L. Burrill, McGill, Nev. 

Charles R. Butler, Cortez, wy 

W. J. Clarke, Jamaica, B. W. 

Edward H. Hahne, Cedar “Utah 
James R. Hillebrand, Ouray, Colo. 
Allen D. Kennedy, Houghton, Mich. 
George M. Marincel, Mountain Iron, Minn. 
Garff K. MeMullin, City, Utah 
Arnold Souder, Jr., I Pp Mo. 


REINSTATEMENT 
Members 


Edward Depoyan, Niagara Falls, N. Y. 
Herbert L. Lines, Morenci, Ariz. 


Junior 
Edward J. Lee, Cornwall, Pa. 
REINSTATEMENT—CHANGE OF STATUS 
a te Memb 


Martin S. Taylor, Baron, Calif. 


Junior to Member 


Morris F. Cunningham, Chicago 
Lawrence D. Gent, Jr., a, Pa. 
John W. McCloskey, Carlsbad, 

J. E. Pimentel, Bagdad, Ariz. 

Richard L. Sayrs, Morristown, Tenn. 


Student to Member 
Garvin L. Augustadt, Superior, Ariz. 


Junior to Associate 
J. W. Stewart, Boise, Idaho 


Student te Associate 
Robert A. Bowman, Tacoma, Wash. 


Student to Junior 


James Churgin, Salt Lake City 
Frederick R. Sargent, Ray, Ariz. 


—— 
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Coming Events [IMM Bulk Mineral Storage by the SAUERMAN Method 


Feb. 7-9, Colorade Mining Assn., Denver. 


Feb. 24-28, AIME Annual Meeting, Roosevelt 
and Jung Hotels, New Orleans. 


Mar. 10-16, EJC Second Nuclear Engineering 
and Science Congress, Convention Hall, 
Philadelphia 


Mar. 21, AIME Utah Local Section. Speaker: 
W. Don Quigley, Consulting Geologist; sub- 
ject: Discussion of the Aneth and Associ- 
ated Oil Discoveries in the Paradox Basin. 
Newhouse Hotel, Salt Lake City. 


Mar. 25-29, ASM, 10th Western Metal Expe- 
sition and Congress, Pan-Pacific Audito- 
rium and Ambassador Hotel, Los Angeles. 


Apr. 1-4, American Assn. of Petroleum Geole- 
gists, annual meeting, Kiel Auditorium, St. 
Louis. 


Apr. 5, 6, AIME Pacific Southwest Mineral 
Industry Conference. Sponsored by Nevada 
Section, cosponsored by San Francisco and 
Southern California Sections. Reno. 


Apr. 8-10, AIME, National Open Hearth Steel 
and Blast Furnace, Coke Oven, and Raw 
Materials Conferences, Penn-Sheraton Ho- 
tel, Pittsburgh. 


Apr. 10, AIME Utah Lecal Section, AIME 
Student Section, University of Utah, dinner 
meeting. Speaker: A. B. Kinzel, AIME 
President-Elect; subject: The New Ele- 
ments. Union Hall, University of Utah, Salt 
Lake City. 


Apr. 11-13, AIME, Pacific Northwest Regional 
Conference, Multnomah Hotel, Portland, 
Ore. 


Apr. 22-24, Second Annual Sym — on 
Reck Mechanics, Colorado Schoo! of Mines, 
Golden, Colo. 


Apr. 22-24, CIM, annual meeting, Ottawa, 
Ont., Canada 


May 6-8, Institute on Lake Superior Geology, H s Ww 


annual meeting, cosponsored by AIME - 
ploration Subsection, Upper Peninsula Loca Sa rma Sc 
Section, Michigan Geological Survey, and ve nm ra r | 


Michigan Geological Society. Kellogg Cen- 


ter, Michigan State University, East Lan- Ss 
sing, Mich. “i 
May 13-16, Coal Convention and Exposition 
ef the American Mining Congress, City & ts Remote Control 


Auditorium, Cleveland. ; 
Ge, Gael This prominent producer of basic chemicals uses Sauerman 1%-cu. yd. 
conda Co., Yerington Mines, Weed Heights, Drag Scraper Machines to reclaim potash at 200 tph. Total area cov- 


Nev.; subject: The Yerington Story. New- ered is approximately 125 by 370 ft. Building capacity is 60,000 tons. 
house Hotel, Salt Lake City. 


May 23-24, Lake Superior Mines Safety Coun- Here’s how a Sauerman Machine cuts costs: 


Duluth. ae One operator, located in a safe station, overseeing the entire area, can 


recover practically 100% of all stockpiled material. 
June 16-21, ASTM, “Total, meeting, 


fonte-Haddon Hall Hotel, Atlantic City, All highly machined parts, hoists and motors can be located outside of 
N. J. the building and protected from corrosion and dust. 


Potash Recovery at Carlsbod 


+ Pictallurgical’ Congress, British Columbia to When parts are replaced—sheaves, clutch or brake linings—the ma- 
Nova Scotia, Canada. chine is restored to practically new condition, even though it may be 
Sept. 9-12, American Mining a. an- twenty or more years old. 
Sait Lake Only the Crescent scraper and cables contact the material. The scraper 
machine can be designed to operate the scraper on top of non-caving 
ee TT ae ee material. This allows the scraper to break down any high faces that 
holm, Sweden. may be standing. 


Oct. 6-9, AIME, Petroleum Branch, Dallas. Sauerman Storage Machines are built for hourly capacities of from 20 
Oct. 9-11, ASME-AIME Coal Div., Joint Solid to 600 cu. yds. A partial list of producers and manufacturers using 
Fuels C Frontenac, Que- some type of Sauerman equipment includes: 
bec. 


Crawtord Chemical Co. Lion Oil Co. 
Oct. 15-18, Southeastern Mining Branch Con- Davison Chemical Co. Potash Company of America 
ference, Hillsboro Hotel, Tampa, Fla. Division of W. R. Grace & Co. Red Stor Fertilizer Co. 
Duval Sulphur & Potash Co. Southern Agricultural Fertilizer Co. 
Oct. 30-Nev. 1, AIME, Recky Moutain Miner- F. S. Royster Guano Co. Tennessee Farmers Cooperative 
als Conference, Denver. International Minerals & Chemical Corp. Virginia-Carolina Chemical Corp. 


ne oe sam. IMD Fall Meeting, Morrison For ways to reduce your material handling costs, request Catalog E, 
geen Bast Bulk Storage by Scraper, plus Field Report 227 and other reports on 


Nov. 11-14, Society of iEzzieretion Goophyet the handling of your material by Sauerman Machines. 
Meeting, Statler ton 
otel, 


Dee. 1-6, ASME, Annual Meeting, Hotel 


Statler, New York B R ° Ss I N Cc 


Dec. 4-6, AIME, Electric Furnace Steel Con- 
ference, Penn-Sheraton Hotel, Pittsburgh. 


646 S. 28TH AVE. BELLWOOD, ILL. 
Feb. 16-20, 1958, AIME Annual Meeting, 
Hotel Statler, New York. Crescent Scrapers + Slackline and Tautline Cableways + Durolite Blocks 
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Appraisals Geophysicists 


Professional Services 


Construction Space limited to AIME members or to companies that have at Metallurgical 
Consulting least one member on their staffs. One inch, $40 per year; Reports 


Designing 


half inch, $25 payable in advance. 


Valuations 


ADAIR, BAILEY & VAN HORN 
221, Marphy, 


RAPHAEL G. KAZMANN 
Consulting Ground-Water Engineer 
Stuttgart, Arkansas 


SIDNEY S. ALDERMAN, JR. 
Consulting Geologist 
814 Newhouse Bui 2 
Salt Lake City 11, 
Telephone: Elgin 9-0976 


JAMES A. BARR 
Consulting Engineer 
Mt. Pleasant, Tennessee 


Cc. P. KEEGEL 
Mining and Metallurgical Engineer 
Administration Ap 
Specializing in Management and 
Consultation in Latin America 
1721 Se. 14th St., Las Vegas, Nevada 
Telephone DUdley 4-6981 


WILLIAM 5. SHEDWICK, JR. 


Mine and Geologic Reports 

Mexico and Latin America 

New Jersey om 2744-a 
Reforma 20-302 ico 1, D.F. 


CLOYD M. SMITH 
Mining Engineer 
Mine Examinations 
Ventilation Surveys 

w gton 4, D.C. 


Philip J. Baukol 


SIGNER OF PLANTS 
. * METALLURGICAL « 


213.) University Ave Berkeley 4, Calif 


KELLOGG EXPLORATION COMPANY 


Air, Ground —, and Interpretation 
3401 No No. Marengo, Altadena, Calif. 
Sycamore 4-1973 


LEO H. TIMMINS, Eng. 
MINING 


Phone Glenview 2376 


BEHRE DOLBEAR & COMPANY 
Consulting Mining Engineers 
and Geologists 


Il Broadway New York 4, N. ¥. 


KELLOGG KREBS 
Mineral Dressing Consultant 
564 Market St., San Francisce 4, Calif. 


GODFREY B. WALKER 
Metaliurgical Consultant 


27 Lockwood Drive Old Greenwich, Conn. 


BLANDFORD C. BURGESS 
Registered Professional Engineer 
Mining Consultant 
Monticelle, Georgia 


KIRK & COWIN 

Consulting + Appraisals + 

1-18th Street SW, 
Birmingham, Alc. Phone 56-5566 


O. W. WALVOORD CO. 
Mill-Design and Construction 
401 High 8t. Denver 3, Cele. 


COWIN & INC. 


Mining 
Shaft & Slope Sinking + Mine Development 
Mine Plant Construction 
1-18th Street SW, 
m, Ala. Phone 56-5566 


LEDOUX & COMPANY 
ists Assayers Spec 
SHIPPERS REPRESEN ATIVES 


Mine Anal 
359 Alfred Ave. mesh, Jersey 


CLIFFORD R. WILFLEY 


2233 Grape St. Denver 7, Colerade 


D. H. ELLIOTT 


MINING PHOTOGEOLOGIST 
P. O. Bex 1007 Casper, Wyoming 


JOSEPH T. MATSON 
CONSULTING MINING ENGINEER 
Examinations—Appraisals 


Operations 
P.O. Bex 170 Santa Fe, New Mexice 


CLYDE H. 
MINING ENGINEER D GEOLOGIST 


EOLOGICAL GEOPHYSICAL SURVEYS 
Mineral Deposits Petroleum 
Ground Water 
366 South Fifth East, Salt Lake City 2, Utah 


RENE ENGEL 
Consulting Geologist 
1222 Blair Avenue 
Seuth Pasadena, California 
Telephone: ALbany 00912 


CLAYTON T. MeNEIL, E. M. 


SAN FRANCISCO 4, CALIFORNIA 


HARRY J. WOLF 
Mining and Consulting eel 
Examinations— 
One Park Place, New York 7, N. Y. 
Cable: MINEWOLF Tel. Rector 2-5307 


DAVID LeCOUNT EVANS 
Consultant 
Mining Geol Petroleum Geology 
314 Brown Bidg. Wichita, Kansas 
Tel.: AMherst 2-8954 or MUrray 3.6437 


HOWARD M. FOWLER 
MINING ENGINEER 
P.Eng.: Columbia & Alaska 
408 Rogers Vancouver, B. C. 
Te - : Tatiow 0729 
Aircraft — Scintillometer equipped 


ARNOLD BH. MILLER 
Consulting Engineer 
Mine, Mill and Industrial Investigations 
Improvement and Recom 


mendations 
Cable: “ALMIL” Tel. Cortlandt 7-06385 
120 Broadway New York 5, N. ¥. 


NEWELL G. ALFORD 
Consulting Mining Engineer 


CARLTON D. HULIN 


Mining Geology 
7 Ardilla Road Orinda, California 


O’DONNELL & SCHMIDT 

el. re 

New York & N.Y. Cables: EXAMIMINES 


ALLEN & GARCIA COMPANY 


42 Years’ Service to the 
Coal and Salt Industries as Consultants, 
Constructing Engineers and Managers 
Authoritative Reports and Appraisals 


332 S. MICHIGAN AVE., CHICAGO 
120 WALL 8T., NEW YORK CITY 


GUY E. INGERSOLL 
istered Professional Engineer 


AMEDEE A. PEUGNET 
CONSULTING MINING ENGINEER 
Telephone MAIN 1- 
705 Chestnut St. St. Leuls 1, Me. 


C. PHILIP JENNEY 
Consulting Geologist 
372 Lakeshore Hy. W. 
Oakville Ontario 
Victor 4-9413 


PHILIP L. JONES 
Consultant 
Mineral Economics & Mineral Dressing 
Heavy Media Specialist 
405 Miners Bank Bldg Joplin, Me. 
Tel. MAyfair 83-7161 


LUCIUS PITKIN, INC. 


esentatives 
PITKIN », 47 FULTON ST., NEW YORK 
Cable Address: Niktip 


Offices 
1025 Vermont Ave. CC. A. Johnson Bidg. 
Washington, D. C. Denver, Colo 
STerling 3-1929 Alpine 5-4878 


Consulting 
MILNOR ROBERTS Mining Enos 
The Pacific Northwest, 
British Columbia and Alaska 
4501 15th Ave., N.E. Seattle, Wash. 


B. B. R. DRILLING CO. 
National Road West 
St. Clairsville, Ohio 
Diamond Core Drilling 
Contractors 
Mineral Foundation 
Cores Guaranteed Testing 
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Financing of Prospects | 
. Mineral Dressing & Extractive 
Metallurgy 
* — 
- 822 Bank ef America Bidg. 
Coal Property Prospecting, 
Development, Operation and 
Valuation q 
Oliver Building Pittsburgh 22, Pe. 
| 
BALL ASSOCIATES 
Oil, Gas and Minerals Consultants 
Ball Wendell W. Fertig 
R. H. Fulton Alan M. Bieber ' 
A. S. Wyner 


CENTENNIAL DEVELOPMENT CO. 
Consulting Mining Engineers 
and Contractors 
Shaft Sinking — Tunnel Driving 
Mine Development 
Eureka, Utah Phone 560 
— = 
EAVENSON, AUCHMUTY & 
SUMMERS 
MINING ENGINEERS 


Mine Operation Consultants 
Coal Property Valuations 


2720 Koppers Bidg. Pittsburgh 19, Pa. 


SAAC AFEE and COMPANY 
Consulting Engineets 


Management 
CHEMICAL & METALLURGICAL LABORATORY 
FOR EXACT QUANTITATIVE FLOWSHEET DATA 
3105 Wilshire Boulevard » Los Angeles 5 
DUnkirk 8.9674 . CABLE MACAFEE 


FAIRCHILD AERIAL SURVEYS, INC. 
Airborne Magnetometer & Gradiometer 
Surveys, Topographic Mapping, Aerial 
Photography, and Photographic Mosaics 
for Mining Exploration. 


224 E. 11th St. 30 Rockefeller Plaza 
Los Angeles New York 


THERON G. GEROW 


MINING CONSULTANT AND 
ENGINEER 
111 North Wabash Avenue 
Chicago 2, Illinois 


GRAFF ENGINEERING 
COMPANY 
Mining Engineers and Surveyors 
Blairsville, Pa. 


39 E. Campbell St 


ABBOT A. HANKS, Inc. 
ASSAYERS-CHEMISTS 
Shippers Representatives 


624 Sacramento Street 
SAN FRANCISCO 


JOHN D. HESS 
Consulting Ground-Water Geologist 
@ investigations @ Electrical Logging 
@ Reports @ Drai Surveys 
@ Geochemical @ Water ly 

Studies 


Complete Physical-Chemical 
i 
EL CENTRO, CALIFORNIA 


HOPKINS EXPLORATION CONSULTANTS 

607-320 Bay St. Toronto 1 

EM. 4-5642 HU. 9-8375 
Branches 


Algoma Mills and Timmins, Ont. 
Uranium City, Saskatchewan 


DIAMOND CORE DRILLING 
BY CONTRACT 


and werld’s largest manufacturer 
Core and grout hole drilling in coal, 
metal, and non-metallic deposits, both 
surface and underground. 
JOY MANUFACTURING CO. 
Contract Core Drill Division 
Michigan City, Indiana 


KNOWLES ASSOCIATES 
Chemical - Metallurgical - Mechanical 
ENGINEERS 
URANIUM ORE PROCESSING 
ECONOMIC STUDIES - MILL DESIGN 

19 RECTOR ST. NEW YORK (6) N. Y. 


LEGGETTE, BRASHEARS & GRAHAM 


Consulting Ground-Water Geologists 
Water Supply Salt Water Problems 
atering Investigations 
Recharging Reports 
Baw Fifth Avenue, New York 17, N. Y. 
ROBERT S. MAYO 
Civil Engineer Lancaster, Pa. 


Specializing in Concrete Lining of 
Tunnels, Haulageways and Shafts. 


E. J. LONGYEAR COMPANY 
Geological and Mining Consultants 


Foshay Tower Mpls. 2, Minn. 
Graybar Bldg. N. ¥. 17, N. ¥ 


Colorado Bidg. 
Shoreham Bidg. 


PENNSYLVANIA DRILLING 
COMPANY 
PITTSBURGH 20, PA. 
DRILLING CONTRACTORS and 
MANUFACTURERS 
We prospect coal and mineral land 


anywhere in North and South America. 
Core borings for foundation testing; 
dams, bridges, buildings, etc. 


PRODUCTION AND MANAGEMENT 
ECIALIST 


ROGER V. PIERCE 
Underground Mining Methods, Cost 
Cutting Surveys—Production Analysis 
—Mine Mechanization—Mine Manage- 
ment. 

808 Newhouse Bidg. EMPIRE 3-5373 

Salt Lake City 4, Utah 


SHENON AND FULL 
Consulting Mining Geologists 
700 Newhouse Building 
Salt Lake City 11, Utah 
Philip J. Shenon Roy P. Full 


M. G. SMERCHANSKI 
Mining 
Registered Professional Engineer 
Examinations, Geological Surveys 
& Development 


411 Childs Winnipeg, Manitobo 
= 926323 


R. S. MC CLINTOCK 
DIAMOND DRILL CO. 
Spokane, Wash. — Globe, Ariz. 
Diamond Core Drill Contractors 
Manufacturers of Diamond Bits and 
Drilling Accessories 


JOHN F. MEISSNER ENGINEERS, INC. 
Consulting Engineers 
Conveyor Systems Storage Methods 
Crushing Plants hip Loading Docks 
Materials Handling and 
Processing Plants 


308 W. Washington St. Chicage 6, Ill. 
JOHN D. MORGAN, JR. E. M., PH. D. 


Consultant 


Business and Defense Problems 
in Metals, Minerals, and Fuels 


724 14th St., N.W., Washington 5, D.C. 
ME 8-1681 


= 
J. B. MORROW 
COAL CONSULTANT 

Oliver Bldg. Pittsburgh, Pa. 


DIAMOND CORE DRILLING 


CONTRACTORS 


Testing Mineral Deposits 
Foundation Borings 


MOTT CORE DRILLING CO. 
Huntington, W. Va. 


Frank M. Murphy & Associates, Inc. 
DESIGN 
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SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, PA. 
Diamond Drill Contractors and 
Manufacturers 
Core borings for testing mineral 
deposits in any part of the world. 


STILL & STILL 
Consulting Mining Engineers and 
Geologists 


24 Union Block — Phone 658 
P.O. Box 1512 
Prescott, Arizona 


Extraction and Refining of Base Metals 
Specializing in Cobalt and Copper 


Room 330, 84 State Street 
Boston 9, Mass. 

PAUL WEIR COMPANY 

Mining Engineers and Geologists 


Consultants and Managers 
Design and Construction 
20 No. Wacker Drive Chicago 6, Ill. 


J. W. Woomer & ASSOCIATES 
Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 
Henry W. Oliver Bldg., Pittsburgh, Pa. 


WORLD MINING CONSULTANTS, 
INC. 


Consulting Mining Engineers 
and Geologists 
220 Broadway, New York 38, N. Y. 
Worth 2-2934 


=> || 
Box 271 Bartow, Fle. 


Allis-Chalmers Mfg. Co. 


Construction Machinery Div. 
Bert S. Gittins Adv., Inc. 


Allis-Chalmers Mfg. Co. 


Industrial Equipment Div. 
Compton Adv. Inc. 


121, 143, 149, 169 


American Brattice Cloth Corp. 
Tri-State Adv. Co., Inc. 


American Cyanamid Co. 
James J. McMahon, Inc. 


American Manganese Steel Div. 


American Brake Shoe Co. 
Fuller & Smith & Ross, Inc. 


American Mine Door Co., The 
Ray Sayre Adv. 


Anaconda Co., The 
Kenyon & Eckhardt, Inc. 


Armour & Co. 
Foote, Cone & Belding 


Athey Products Corp. 


Thomson Adv., Inc. 


Atlas Copco Aktiebolag (Sweden) 
134, 135, 160, 161 


Intam Limited 


Bin-Dicator Co. 278 
Clark & Bobertz, Inc. 


Bolton Farm Packing Co., Inc. 284 


Forristall & Brown Associates 


Boyles Bros. Drilling Co. 278 
Adamson, Buchman & Associates 


Bucyrus-Erie Co. 
Bert S. Gittins Adv. 


Card Iron Works Co., C. S. 281 
Mosher, Reimer & Williamson Adv. 


Caterpillar Tractor Co. 


130, 150, 174 
N. W. Ayer & Son, Inc. 


Chain Belt Co. 
The Buchen Co. 


Colorado Fuel & Iron Corp., The 
Doyle, Kitchen & McCormick, Inc. 


Colorado Iron Works Co. 
Walter L. Schump, Adv. 


Dart Truck Co. 


Carl Lawson Adv. 


Deister Concentrator Co., Inc. 
Louis B. Wade, Inc. 


Denver Equipment Co. 
Galen E. Broyles Co., Inc. 
Detroit Diesel Engine Div. 
Kudner Agency, Inc. 


DeZurik Corp. 
The Stockinger Co. 


Dorr-Oliver Inc. 
Sutherland-Abbott Adv. 


Dow Chemical Co., The , 
MacManus, John & Adams, Inc. 


Dow Corning Corp. 
Church and Guisewite Adv. Inc. 
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Eagle Iron Works 286 
Tri-State Adv. Co., Inc. 


Eimco Corp., The 


Matsie Co. 


155, 157, 159 


Equipment Engineers, Inc. j 165 
Norton M. Jacobs Adv. 


Fate-Root-Heath Co., The 127 


Plymouth Locomotive Works Div. 
Howard Swink Adv. 


Flexible Steel Lacing Co. 


Kreicker & Meloan, Inc. 


Gardner-Denver Co. 
The Buchen Co. 


Hardinge Co., Inc 


Adams Associates, Inc. 


Harnischfeger Corp 
Fuller & Smith «& Ross, Inc. 


Hercules Powder Co. (Explosives) 
Fuller & Smith & Ross, Inc. 


Hoffman Bros. Drilling Co. 
Hewitt Adv. 


Hough Co., The Frank G. 
Ervin R. Abramson Adv. 


Houston Technical Labs. 
B-M-R-T, Inc. 


Humphreys Investment Co. 
Ed M. Hunter & Co. 


Ingersoll-Rand Co. 141 
Marsteller, Rickard, Gebhardt & ‘Reed Inc. 


International Nickel Co., Inc. 138 
Marschalk & Pratt 


Jeffrey Mfg. Co. 
The Griswold-Eshleman Co. 


Joy Co. 
. S. Walker Adv. Inc. 


Kennametal Inc. _. 288 
Ketchum, MacLeod & Grove, Inc. 


Kennedy-Van Saun Mfg. & 
Engrg. Corp. 
Rea, Fuller & Co., Inc. 


Le Roi Division 
Westinghouse Air Brake Co... 120 
Hoffman & York, Inc. 


170, 171 


LeTourneau-Westinghouse Co. 
Andrews Agency, Inc. 


Longyear Co., E. J. 


Savage-Lewis, Inc. 


Mace Co. 


Mayo Tunnel & Mine Equipment 
The Godfrey Agency 


Metal Carbides Corp. 
Meek and Thomas, Inc. 


Michigan Chemical Corp... = 
Wesley Aves & Associates 


Mine & Smelter Supply Co... 
Walter L. Schump, Adv. 


* Previous Issues 


Mine Safety Appliances Co. Fourth Cover 
Ketchum, MacLeod & Grove, Inc. 


Nagle Pumps, Inc. 284 
Tri-State Adv. Co., Inc. 


Naylor Pipe Co. 152 
Fred H. Ebersold, Inc. 


Nordberg Mfg. Co. 
Russell T. Gray. Inc. 


166, 167 


Northern Blower Co. 
Carr Liggett Adv., Inc. 


Rogers Iron Works Co. 
Carl Lawson Adv. Co. 


Rohm & Haas Co. 
Arndt, Preston, Chapin, Lamb 
& Keen, Inc. 


Sanford-Day Iron Works 
Charles S. Kane Co. 


Sauerman Bros. Inc. 
Symonds, MacKenzie & Co. 


Sharples Corp. 


Renner Advertisers 


Sheffield Steel Co. 
Potts +» Woodbury, Inc. 


Simplicity Engineering Co. 
Price, Tanner & Willox, Inc. 


Smidth & Co., F. L.... 
The Stuart Co. 


Spencer Chemical Co. 


Bruce B. Brewer & Co. 
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Inc. 
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Texas Gulf Sulphur Co. 
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Texas Instruments Incorporated 


Don L. Baxter, Inc. 


Thor Power Tool Co. ‘ 
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Traylor Engrg. & Mfg. Co. 
The William B. Kamp Co. 


Tyler Co., W. S. 


Western Machinery - 
Boland Associates 


Wheel Trueing Tool _ 153 
Clark & Bobertz, Inc. 


Wilfley & Sons, Inc., A. R. 
Ed M. Hunter & Co. 
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Winter-Weiss Co. 
Clair & Meyer 


Yubo Mfg. Co... 
Geo. C. McNutt Adv. 
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| DENVER 
SUPPLY 


EQUIPMENT 


your MILL 


Crushers, Screens, Feeders, Ball-Rod 
Mills, Classifiers, Jigs, Pumps, 
Samplers, Agitators, Condi- 
tioners, Flotation, Thicken- 
ers, Filters, Dryers, Ore 
Testing and Mill De- 


COMPARE SPECIFICATIONS AND PRICE OF 
DENVER STEEL-HEAD BALL OR ROD MILLS 


‘INCREASED CAPACITY—Savings in Initial Cost 


The size of a DENVER Ball or Rod Mill is determined by 
the working diameter inside the liners, rather than diameter 
of the shell, as many other mills are measured. Therefore, 
DENVER Mills have up to 32% more capacity—with result- 
ing savings in initial cost, since you can buy a shorter mill 
for the same volume of feed. Sizes from 30”x18” to 8x20’. 


GREATER STRENGTH—Longer Ball Mill Life | 


DENVER Ball or Rod Mill heads are cast from electric 
furnace steel, giving greater strength and longer life. 
Trunnions are designed for low bearing pressure. 


COMPARE SPECIFICATIONS—PRICE 
Every engineer planning a new Ball or Rod Mill installation 
will want to study the specifications of DENVER Mills. 

1. Larger working diameter—more grinding capacity. 

2. Larger bearing surfaces—tow bearing pressure. 
3. Electric cast steel heads—greater strength. 
4 
5 


DENVER AUTOMATIC SAMPLERS 
. « « for Positive Mill Control 

e Accurate Sampling 

e Representative Sampling 

e@ Uniform Sampling 

e Rugged Construction 


Denver Equipment Co. can supply you 
with a variety of samplers to meet the 
many different problems involving size 
of material (either wet or dry); amount . Standard construction—faster delivery. 
of sample; and frequency of sample cuts. 


. i Sa 6. Complete wet or dry, single or two-stage systems. 
inf ion, RI 
NO. WRITE FOR BULLETIN NO. B2-B13 


. Choice of liners, gears and drive—greater flexibility. 


form that makes te happior, healthier and weatthior” 


DEN IVER REO TIEN COM 


1400 Seventeenth St. « Denver 17, Colorado 
DENVER + NEW YORK + CHICAGO + VANCOUVER + TORONTO 


MEXICO, D. F. * LONDON + JOHANNESBURG 
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Boosts haulage efficiency and increases safety... 


The M.S.A. MinePhone is eliminat- 
ing communication delays in mines 
everywhere. This clear, instant two- 
way voice communication system co- 
ordinates the wide variety of opera- 
tions vital to peak production. Haul- 
age moves faster because dispatcher 
and motormen are constantly in 
touch, even while trips are in motion. 
Shop and maintenance personnel are 
always “on call.”” And because mes- 
sages are relayed instantly, on an 
open-line hookup, underground 
safety is increased. Write for details. 


Assures accurate, safe, speedy hoisting 


The M.S.A. HoistPhone provides 
continuous, dependable and efficient 
voice communication between hoist- 
ing engineer and cage, at any level, 
and when in motion. The system is 
invaluable in emergencies, yet de- 
signed for day-in-day-out service. 
Ideal for passenger travel, load level- 
ing, inspection trips, and construction 
work, the HoistPhone requires no 
special training; utilizes existing wir- 
ing. Write for complete details. 


Permits emergency or temporary communications... 


“HoistPhone 


A compact, integral unit that can be 
set up anywhere, and put into imme- 
diate service for clear, dependable 
voice communications. Its light weight 
and ease of operation make it ideal 
for temporary communications for 
inspection work or for emergency 
assignments. Write for details. 


MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenve, Pittsburgh 8, Pa. 
At Your Service: 77 branch offices in the 
United States and Mexico 


MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 


Toronto, Montreal, Calgary, Edmonton, Winnipeg, 
When you have a safety problem, M.S.A. is ot your service. Vancouver, Sydney, N.S. 
Our job is to help you. 
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